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New Medical Batteries. 


| vehicle belonged to the Campagnie des Tram- | vehicle. Each train consisted of fifteen 


The readers of the Review are presented | ways du Nord, and weighed 12,000 pounds | vehicles with a single motor, and the results 


this week with illustrations of two very ex-| empty, and 20,000 pounds full. 


It was im-| were so satisfactory that it was announced 


cellent medical batteriés, manufactured by | pelled by a Siemens dynamo placed under | the company would adopt the electric haulage 


the Detroit Electrical Works. Fig. 2 repre 


| the floor, and between the two axles. In the | over its entire system of twenty miles. There 


sents an especially simple and economical | same year there were railways started at is also employed in America the Daft system, 


battery, finished in bright nickel and rose-| Portrush in Ireland, and at Rochester in the | in which a central insulated rail carries the | 
wood, and yet is placed upon the market at | United States. 
the very low figure of $10. That a medical | 
battery of this high standard can be pro- 
duced as so reasonable a figure shows the | dau. 


current. Edison likewise has attacked the 

In 1882 there was inaugurated the electric | subject, using an independent motor for 
tramway between Charlottenburg and Span-| each car, and employing a current with an 
The same year also saw an installa-! electromotive force of 600 volts. An elec- 


marked advance that has been made in the|tion at the Amsterdam Exhibition, the 
last few years in this line. Fig. 1 illustrates | motive power being derived from accumula- 
the new 16-cell galvanic battery of the De-| tors weighing 1,550 pounds, and a Siemens 
troit Company. This is finished in the| motor (type D*) weighing 300 pounds. At 
same elegant style as Fig. 2. The old style| the Vienna Exhibition there was an experi- 
of dropping the zines into the cells has been| mental line nearly a mile in length, with 
improved upon, and, as shown in the cut, | curves of 250 meters radius and some slight 
the cells are raised up to the zincs when the| gradients. The rails served as the conduc- 


:tric railway has lately been installed at 
Toronto in Canada. The car which forms 
the locomotive measures 14 feet by 6 feet, 
and weighs about 8,000 pounds. The elec- 
tric motor was constructed by Van Depoele, 
of Chicago, and its power is estimated at 50 
horses, The driving current is carried by 


two conductors of copper mounted alongside 





battery is used. 
popular battery with physi- 
cians. Since Mr. ‘Angell has 
established the” Eastern head- 
quarters of the Detroit Com- 
pany in this city he has found 
the demand for ‘these batteries 
to be constantly increasing. 
———~+4e—__—__ 
Electric Traction at the Ant- 
werp Exhibition. 

The experiments in electric 
traction, made at the Antwerp 
Exhibition, are the last of a 
long series, which it is worth 
while to recall, in order that we 
may realize how many and 
how assiduous are the workers 
in this branch of practical 
science. The first application 
of electric traction was made in 
1879, by the firm of Siemens & 
Halske, over a track 300 meters 
in length and 24-inch gauge. A 
small locomotive furnished with 
a Siemens motor drew three 
small wagons each carrying six 
persons. It received its current 
from a central rail and returned 
it by the two ordinary rails. 
It was an installation of this 
kind which met with so much 
success at the National Exhi- 
bition at Brussels, and also at 
Dusseldorf and the Crystal Palace. 


In 1880 
MM. Marcel Deprez and Bontemps con- 
structed an electric postal railway for the 


transmission of dispatches. This was little 
more than a toy, the weight carried being 
eleven pounds and the speed eight miles an 
hour, six Bunsen elements furnishing the 
current. The first permanent installation 
was that designed to carry passengers be- 
tween Lichterfelde and Gross, near Berlin, 
and was 1.6 mile in length. _ It was erected 
in 1881, and the system adopted was that in 
which a traveler or monkey carriage runs 
along two conducting wires mounted on 
posts and forms the means of communica- 
tion between them and the motor. In the 
same year Messrs. Cretien & Felix exhibited 
an electric locomotive driven by accumula- 
tors and intended for use in the sugar factory 
of Sermaize. The same inventors also 
brought out an electric tramway in Paris, 
making with it, during three months, 4,000 
trips, and carrying 86,000 passengers. The 


This is becoming a very' tors for the current, and two, and sometimes 





he track in a sort of covering which pre 
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Figs: 1 AND 2.—BATTERIES OF THE DETROIT ELECTRICAL WORKS. 


three vehicles were attached to the locomo-| vents accidental contact, and it recharges 
tive, which at times, attained a speed of the motor through brushes fixed to the car- 
twenty miles an hour. In 1884, Mr. Siemens, | riage. 

of Berlin, took in hand the electric tramway | Our readers are already familiar with what 
from Frankfort to Offenbach, a length of has been done in the country by Mr. Recken- 
|fourteen miles. Each train consisted of zaun, the Electric Power Storage Company, 
| twelve wagons, and was propelled by a cur- | and others. We have already described Mr. 
| rent of 600 volts generated by three dynamos Reckenzaun’s car, but we may recall the 
grouped in quantity. The central station | fact that it carries two motors and forty-six 
was at Oberrau, and contained an engine of | passengers. The accumulators furnish a 
240 horse-power. The carriages weighed | current of 150 ampere-hours with an electro- 
four tons, and ran at a speed of fourteen | motive force of 120 volts, sufficient to drive 
miles an hour. The same year saw the ex-| the car for two hours. 

periments of M. Philippart in Paris, and the| We now come to the experiments made at 
inauguration of the East Cleveland Street Antwerp during the time the Exhibition was 
Railroad in Cleveland, U. 8S. A. In this|open. In the international competition in 
latter the road was five miles long, and the | economic traction organized between the 
generating station was at a point four miles | railway station and the Exhibition along the 
from the commencement. The current was | Avenue du Sud, the haulage was effected by 


carried in conductors laid under ground in a | means of accumulators. The car was of the 
| ordinary type with two platforms, and was 


tube with a slot in its upper side, through 
the same vehicle which had already been 


which there descended an arm carrying) 
brushes to form a communication with the | some time at work at Brussels in the Rue de 














la Loi. Under the seats there were placed 
Faure batteries which actuated a Siemens 
dynamo of the D,, weighing 400 pounds. 
This motor drove the axles directly by means 
of a chain. The accumulators employed 
were of an improved kind devised by M. 
Julien, the under-manager of the Compagnie 
l’Electrique, which undertook the work. 
The principal modification consisted in the 
substitution for the lead core of the plates, 
of one composed of a new unalterable metal. 
By this change the resistance is considerably 
diminished, the electromotive force rises to 
2.40 volts, the return is greater, the output 
more constant, and the weight is considerably 
reduced. The plates being no longer sub- 
ject to deformation, have the prospect of 
| lasting indefinitely. There were thirty-six of 
|these accumulators inclosed in an ebonite 
| box weighing 44 pounds, the total weight 
being 1,760 pounds. They were 
charged in a shed by a Gramme 
machine of the ordinary kind, 
giving a current of 20 amperes 
and 90 volts, driven by a port- 
able engine. The process of 
charging occupied twelve hours 
with a current of 13 amperes, 
and when complete the batteries 
were able to work for fifteen 
hours, and drive the car 46 
miles, not counting the stop- 
pages, 

The electric measurements 
were made by a Breguet gal- 
vanometer and a Cauderay 
meter constructed by Messrs. 
Delisle & Co., of Paris. The 
speed was regulated by cutting 
a certain number of the ac- 
cumulators out of circuit, and 
not by the device of inserting 
resistances which cause a waste 
of energy. By breaking the 
circuit entirely the motive 
power ceased, and the vehicle 
might either be stopped by the 
brakes or allowed to run for 
ward by gravity if the road 
were sufficiently inclined. An 
attempt to economize power by 
causing the dynamo to recharge 
the batteries as‘the car ran down 
| hill was not successful. 
| The electric tramway was quite equal in 
speed to those driven by steam or compressed 
| air, and was characterized by its noiselessness 
and by the care with which it was manipu 
|lated, Its cost relatively to other systems 
| may be gathered from the following figures. 
|The Gramme machine cost £48, the motor 
| £108, and the accumulators 2.25 francs per 
kilogramme (10d. per pound). To these 
must be added the cost of erection and of the 
switches for manipulating the current. 

At the same time that the electric tramear 
was running, there was also to be seen an 
electric locomotive furnished with sixty 
Faure accumulators and capable of drawing 
two ordinary carriages filled with passengers. 
The results obtained are said to have been 
very satisfactory. 

An electrically moved boat was also exhib- 
ited in a lake in the grounds after it had 
made the journey from Brussels to Antwerp 
at the speed of nine miles an hour. On the 
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trip it was under the command of M. Petit, 
the manager of the Compagnie l’Electrique, 
and carried a crew of nine persons. The 
power was provided by accumulators which 
worked a screw of peculiar construction. 
The boat was 26 feet Jong and was exceed- 
ingly bandy; it could be made to trace 
figures of eight with the greatest ease, while 
there was so little disturbance of the water 
that the eddies scarcely reached the bank. 
This, of course, was not the first electric 
boat, as one appeared at the Paris Exhibi- 
tion of 1881, while there have been several 
since, both on the Thames and the Meuse. 


London Engineering. | 





me 


| 

Alizarin by Electricity. | 
Goppelsroeder has lately been turning his 
attention to anthraquinone. He has an ap- 
paratus, consisting of a porcelain vessel, in 
which he puts the liquid to be subjected to 
electrolysis. In this he completely plunges | 
a large sheet of platinum foil, which serves | 
as the negative electrode. The other, or posi- 
tive electrode, is asmall sheet of platinum foil | 
to which a wire of the same metal it soldered. 


is attacked, is itself converted into oxy- 
anthraquinone, the relative quantity of 
alizarin obtained is small. These obstacles 
M. Goppelsroeder expects to remove by em- 
ploying a rotary apparatus, or other me- 
chanism, by which the mechanism of the 
mass may be kept uniform, and be equally 
subjected to the current. 

In the electrol; sis of colors, the action of 
hydrogen evolved at the negative pule may 
be to combine with the material subjected to 
its action, or to d: oxidize it by combining 
with its oxygen. The former action is seen 
| to take place above, where anthraquinone be- 
comes hydro-anthraquinone. 





The hydrogen 


}acts as a deoxidizer, followed by the addi- 


tion of hydrogen when nitro-derivatives are 
changed into amido-derivatives. 

Another interesting change taking place at 
the negative pole is the entrance of hydroxy] 
(H O) in the place of hydrogen into anthra- 


quinone, by which the latter is finally con-| 


verted i to purpurin. 





>_> - 
Electrical Work in San Francisco. 
A reporter, in an interview with the super- 


This sheet is put into an earthenware tube, | intendent of the California Electrical Com- 
through an orifice of which the wire passes | pany, gleaned information that will be of 
to the galvanic battery. | interest to the public generally : 


If the current be passed through a boiiing 
solution of caustic potassa, in which anthra- 
quinone in a state of fine powder is kept in 
suspension, an intensely red coloration is 
seen at the negative pole. There are formed 





‘“‘What are the prospects of electricity 
coming into use as a motive-power in this 
city?” was asked. 

‘‘Well, it is hard to tell at present. We 
are now completing works that will be equal 





hydro-anthraquinones, which, upon ex- 
posure to the air, quickly lose their color, 
again becoming anthraquinone. If. after the 
formation of red coloration, the poles be re- 
versed, it disappears and shows itself at the 
other pole, once the positive, but now nega- 
tive. These changes, followed by their cor- 
responding results, may be repeated at will. 
At a higher temperature, and if the degree 
of concentration of the solution of caustic 
potassa be higher, the anthraquinone at the 
negative pole is changed to alizarin. To se- 
cure this change, a very concentrated solu- 
tion of caustic potassa must be thoroughly 
mixed with anthraquinune of extreme fine- 
The mixture is subjected to the action 
of the galvanic current, and the temperature 
raised to the fusing poiut of caustic potassa. 
The melted mass first becomes red, because 
of the formation of oxy-anthraquinonate, 
then a violet blue (alizarate), then a mixture 
of alizarate and purpurate possessing a red- 


ness, 


dish-violet hue, and finally again red from | 


the conversion of the whole into purpurate. 
If the passage of the current be further 
continued, the mass becomes yellowish brown, 
then dark brown, and finally light, from the 
formation of acids of the aromatic series and 
carbonic acid combined with potassa. 


If the poles be changed when the second | 


red coloration appears, the mass becomes 
violet, then red, afterwards yellowish gray, 
because, necessarily, oxy-anthraquinone, un 
thraquinone, and even anthracene, are re- 
generated, 

As the powder of anthraquinone, by being 
unequally mixed with the mass of caustic 


not great. Say, for instance, we supply 25 
horse-power at North Beach, the loss would 
be about 34 per cent. We will provide as 
high as 40 horse-power when it is required, 
and, where we can get a contract for a term 
of years, the cost will be about the same as 
steam.” 

‘* What will be the advantages of this new 
system?” 

‘* They are quite numerous, but the great- 
est is the fact that the power is always ready 
—the same as the electric light—only requir- 
ing the turning of a button to start or stop it. 
The motors seldom get out of order, and 


there is no danger from fire orexplosions. 1| 
am not so enthusiastic as Eastern electricians | 
about steam being superseded by electricity; | 
for at the present time we derive our elcctric | 


power from steam. ‘here is a system of 
generating which is called 
tricity,’ ditect from the heat of the coal, 
which is now being experimented with in the 
East, but the loss amounts to about 300 per 
cent., which they have yet to overcome. 
That is one of the possibilities of the future, 
the success of which no man can foretell. 


When they can get the same power direct | 
from the coal in the form of electricity that | 


they now get in steam, then, and not till 
then, will steam have to take a back seat. I 
understand that a company has been formed 
in this city, to begin operations in a,few 
months, the sole business of which will be to 
supply electric motive-power.” 

came 





Fie. 2.—Virw OF HEADER OF ZELL Borer. 


to any in the United States. Our engines 
) will have 1,000 horse-power, and this will 
give us 800 horse-power in electricity. At 
| present this power will be used for electric 
lighting; but, on the, 1st of January next, it 
is our intention to put on a day crcuit for 
| furnishing electricity for the purpose of sup- 
, plying power. 


Our intention will be at first | 


| to provide power for small motors, such as | 


sewing-machines, and places where no great 
| power is needed. 
| many manufactories 1n this city where sew- 
'ing-machines are used, and in the largest 
ones they have to employ steam as a motive- 
| power. This requires a great deal of costly 
| shafting and pulleys, and the manufacturers, 
to make themselves whole, charge the girls 
for this power. 
tricity at a much less cost than their steam- 


We can furnish them elec- | 


For instance, there are | 


| pounds. 


| power, and do away with all the shafting, 


| pulleys, heat, noise and trouble generally 
| experienced with such machinery. 
‘*We have decided to adopt the plan of 
| supplying the motors as well as the power, 
| and will not only do this, but keep them in 
| perfect running order free of cost to the con- 
sumers.” 

“‘What other use will you make of the 
electric fluid?” 


Another Electric Brake. 

The patents of G. F. Card and Delvin & With- 
ers, of Cincinnati, have been used in the devel- 
opment of the Lindsay Combination Friction 
and Electric Car-) rake. The brake is being per- 
fected in the shop at Cincinnati, and is de- 
scribed as foliows: The electro-magnetic part 
consists of an outer frame of vulcanized 
fiber, partly inclosing two bar magnets, all 
fitted loosely to encircle a sleeve on the axle 
of the car, and suspended hy a chain toa 
lever that works the brake mechanism. The 
clamps are very light, each weighing but six 
There is a pound of wire on each 

one. A current of electricity passing through 
these magnetic clamps magnetizes the core 
and clasps the axle, which acts as an arma- 
ture, which tends to rotate with it, and would 
do so but for the chain and lever that works 
the brake. The lever connected with the 
brake mechanism is thus drawn down, and 
in its movement draws together the two fric- 
tion-wheels which wind up the chain which 
is attached directly to the brake-lever already 
on the car. The pullof the electro-magnetic 
clamp, and, consequently, the pull of the 
| brake-lever, is regulated proportionately to 
the strength of the current, and any arrange- 
| ment varying the strength of the current also 


, . | * 
‘‘When we get under way, we intend| varies the pressure of the shoes on the 


|to furnish power for elevators, for running | wheels. 


| printing presses and all other varieties of | 


| industries.” 


steam?” 


‘‘ Well, it is safe to say that up to 25/|In connection with this a storage battery i 


The electricity is obtained from a dynamo. 
| The one in use for the experiment is 11x11x 


‘*To what extent can this power be fur_| 14, and is larger than necessary for the oper- 
nished and still come under the cost of| ation of a train. One two-thirds the size, | maximum strength of current necessary to 


| with a speed of 500 revolutions, is sufficient. 


‘ thermo-elec- | 


pendent of the front end; also to furnish a 
current for the entire train, should the dy- 
namo break down. The capacity of the two 
cells is sufficient to furvish a current for 48 
hours’ actual work or constant braking, and 
will do that even after standing 48 hours on 
| open circuit. When the train is in motion 
| the dynamo is running, cha' ging the storage 
battery all the time. When the brake is put 
on the storage battery is automatically cut 
out, and the full strength of the current is 
free to be used on the brake. 

On the engine there is a switchboard, on 
which are two levers. One is for the pur- 
| pose of adjusting the resistance of the train, 
and may be constructed for any number of 
cars. The other is for throwing on or off 
the brakes. These move on acircle of brass, 
| cut in two, and each half divided intoany re- 
quired number of segments. Back of each seg- 
| ment is set a spool of wire, the resistance of 
each being equal to the resistance of a brake. 
When the train is “‘ made up” the first-men- 
tioned lever is set so as to make the resist- 
ance of the brakes on the train and the re- 


| sistance thrown into the circuit by the lever 
equal to the entire resistance of the switch- 
board. ; 
In case of any accidental break the engin- 
| eer is notified by means of a relay of high 
resistance and a bell. Through this relay a 
constant current flows, whether the brakes 
| are on or off, and is so adjusted by a spring 
that any variation of the strength of the 
current, due to an increase or decrease of re- 
| sistance, will cause the bell to ring, and con- 
tinue to ring until the resistance is properly 








balanced by the afore mentioned lever, which 
the engineer moves along the half-circle of 
segments until it reaches the one which bal- 
ances the circuit, and indicates to him the 
number of cars broken loose. 

The switch-board for the rear of a freight 
train consists of a half circle of brass, with a 
resistance the same as that of the switch- 

‘board for the use of the engineer. With 
this the conductor can contro] the train, or 
the rear part of it if broken in two. In con- 
nection with this is an automatic cut-out, for 
the storage battery, also a bell, which gives 
warning when the train breaks in two, and 
for signaling when the breaks goon. This 
is connected with the engineer’s switch-board 
by electric wires running the length of the 
train, and connected with the brake on each 
car. 

For passenger trains there is a special ar- 
rangement for signaling. Each coach will 
be furnished with a secondary battery, mak- 
ing each car automatic. There will be a 
smal] switch-board in each car fur regulating 
it own brakes and a signal bell, communicat- 
ing with the engineer, so that cells can be 
made from each car, dispensing with the old 
bell-cord. 

The coupling much resembles the Westing- 
house air-brake coupling, and is so arranged 

|that when the train breaks the circuit ;is 
closed for either end. This leaves each part 
of the train with circuits complete, and to be 
| controlled by the levers on the switch-board 
j}at eitherend. ‘The bell circuit is so arranged 
| that the engineer is at once notified of any 
| mistake in the coupling. 
| The wires from each car through the coup- 
ling are inclosed in a heavy hose, and all the 
contact parts are well protected from the 
| weather. 
| The resistance of the entire circuit for 10 
| cars through the brakes is 6 5-10 ohms. The 


| set the brakes without slipping the wheels is 


g | one-eighth of an ampere. 


Since the above description was written, 





: f iiiien PS . P 
polassa, mostly escapes reaction, and a part horse power we can supply electricity cheaper | used of two cells, eight plates each, the pur- | the use of the dynamo on the locomotive 
of the alizarin formed being already changed | than a man can afford to maintain a steam | pose of which is to make the rear end of the 


when the larger portion of the anthraquinone 


has been done away with and a storage bat- 
tery is used instead. 





plant. The loss in a circuit of five miles is | train, in case it should break in two, inde- 
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The Zell Boiler. | 


installation at the company's docks at 
The extended use of electricity has made | Grangemouth, and as the plant laid down 
a demand for the economical generation and | there had worked most satisfactorily, he de- 
use of steam; the advance made in engine | cided to provide engine and dynamo power 
performance, both in economy and close reg- | of a somewhat similar kind, for the Central 
ulations at high pressures and rotative | Station. The engine used is of the hori- 
speed, calling for a steam generator that zontal type, 70 horse-power nominal, carry- 
combines safety, economy, durability, rap-| ing a 10-feet fly-wheel. It is placed upon a 
idity, and accessibility for repairs, with ab.|concre‘e foundation, at the end of one of 
solutely dry steam at high pressures. | the large arches below the platforms, and, 
Such a place is filled by the Zell safety | Whilst the speed of the engine itself is 44 
boiler, which we illustrate in this issue. It | revolutions per minute, that of the dynamos 
will be seen that it combines many valuable is brought up to 900, by means of two coun- 
points, and the inventor has in this system | ter shaftings. 
produced a steam generator that meets| The dynamo platform is also bedded upon 
the requirements for this class of work. It| cement, and has been most carefully pre- 
generates steam rapidly, has ample steam | pared for solidity and insulation. Here two 
space, good water reserve, perfect circula- | Brush No. 7 dynamos, with laminated arma- 
tion,‘and gives moderately superheated steam. | tures, are firmly secured, and driven by 
With an economy of fuel second to none, | means of composite belts, formed of canvas, 
its success, since its introduction, has been | With gutta percha forced into the interstices. 
remarkable. The small cut shows their | These belts, which are both strong and light, 
latest improvements in headers. The plates | POSSess good gripping powers, having a thor- 
are placed inside, with milled surfaces ; and | Oughly smooth run, and do not stretch. They 
so perfectly is this done (in a special ma-| are manufactured by Messrs. R. and J. 
chine) that a pair of Zell boilers, of 250 | Dick, of Glasgow. By the improvement 
horse-power, now being erected for the|™ade in laminating their armatures, the 
Washington Heat and Power Company to Brush machines, which formerly fed only | 








carry 250 lbs. pressure, have been subjected | sixteen 2,000 candle-power lights, are now 
to 800 Ibs. hydraulic pressure, without leak- | capable of lighting twenty-five of the same 
ing a drop. The Safety Steam Generator | capacity. Two such dynamos are used for 
Company, whose office is at 68 Warren street, | supplying the fifty lamps in the station with 
New York, owners and manufacturers, are| current. There are also two Gramme dyna- 
now building extensive works at Bloomfield, | mos on the platform, each of which feeds 
N. J., to be filled with special machinery for | a 4,000 candle-power lamp in the yard of 





the extended manufacture of these gen-| the station. 
erators, of the best material and workman- 
They shipped last week 250 horse- 
incandescent electric-light 


ship. 
power for an 


plant. 
a > —— 


The Electric Lighting of the Central 
Station, Glasgow. 

As the lighting up by electricity of the 
Central Station, Glasgow, is perhaps the 
largest installation of its kind in the United 
Kingdom, it may not be uninteresting to 
our readers if we present them with a fuller 
account than we were able to in a previous 
issue. 

The directors of the Caledonian Railway 
Company having determined to exchange 
the gas light for its fairer rival, the electric 
light, entrusted the carrying out of their 
requirements to Mr. Andrew S. Dunn, their 
telegraph enginecr and superintendent. 

In the spring of this year, Mr. Dunn fitted 
up an extensive, permanent electric-light 





Within the station proper are 
forty-two lamps, which are hung about six- 
teen feet above the floor, and some twenty- 
five yards apart. The booking hall is brilliant 
with three, and the carriage entrance and 
verandah have two, the hotel doorway being 
decorated with one, whilst the bridge across 
Argyle street has two lamps. In running 
the leads which are ;, strand high-con- 
ductivity copper, insulated and braided, 
special care was paid to their insulation. | 
The wires were bound to double-shed insula- 
tors, fixed in oak arms, bolted to wooden | 
stools, wedged into the troughs of the iron | 
girders, not one of which was bored. The | 
old gas pendants have been utilized, being | 
shortened, and the lamps hang from them, | 
within reach for trimming from traveling | 
steps, so that hoisting gear and counterpoise | 
weights are nut necessary. Another peculi- | 
arity is that the circuits have been run with- 


to reach down tothe lamps. The resulis of 
these precautions are that the circuit gives 
the highest insulation, and is very low for 
copper resistance. The lamps, fitted with 
alabastrine globes, wire netted, are of a most 
handsome appearance. Their wonderful 
steadiness, which is the subject of much fa- 
vorable comment, is largely due to a new 
form of coil winding, lately introduced by 
the Brush corporation. The general illum- 
inating effect is exceedingly pleasing, and 
the softness of the light, ds well as the ab- 
sence of heavy shadows, is greatly appreci- 
ated. The installation has now run for nine 
days, without the slightest hitch, and the 
effect upon electric lighting generally is of a 
most favorable character, and the many en- 
quiries made in connection with it, prove 
that there is a wide-spread desire for electric 
lighting, if confidence in it can once more 
be restored. 

For the hotel there is an Edison-Hopkin- 
son dynamo, driven by 7 horse-power nomi- 
nal, horizontal engine. Nearly 200 20-can- 


dle-power incandescent lamps are fed by it. 
Many of these lamps are in use in the 
lower part of the hotel during the day, and 
the small engine is chiefly required then, as 





Fie. 1.—Tue Zeit BorLerR OF THE SAFETY STEAM GENERATOR COMPANY. 


| when the large engine starts for the station- 


ights, about dusk, it also works the hotel 
section of lights, by means of a clutch 
throwing on a back drive belt. 

It may be added that, in connection with 
the Brush dynamo and lamps, there are 
fitted up two Brush regulators, so that 
should any extra speed of the steam-engine 


| Lead-Eneased Electric Conductors. 

| In our issue of October 11, 1881, we gave 
a complete account of the manufacture of 
the Berthoud-Borel lead-encased electric con- 
ductors. In these, as we explained, the 
copper wire is covered with several wind- 
ings of cotton, treated with a special insu- 
lating medium, and over this there is laid 
a lead pipe, which is formed from metal, 
heated to that point at which it will flow under 
comparatively moderate pressure, and forced 
through a die through the center of which the 
covered conductor is being drawn. In some 
cases, as for instance when the conductor 
| is to be laid underground, a second sheath- 
ing is placed over the first, with a layer of 
| gas tar intervening between the two. These 
‘conductors have since come into extensive 
|use, as they are remarkably bandy to use, 
and may be made to follow the windings of 
cornices, moldings, and the like, with per- 
| fect accuracy. The dielectric will permit of 
the wire being raised to a high temperature, 
without injury, since it sustains the passage 
through liquefying lead, in the process of 
manufacture, without taking any harm. At 
\the same time its resistance falls very slowly 











| under a rise of temperature, as shown by the 
| subjoined table: 


Deg. Cent. Megohms. 
13.0 2110 
20.0 1830 
23.7 1530 
27.4 1120 
33 0 796 


generate more current than is required, or | 


some lamps go out unexpectedly, resistance 
will at once be inserted into the fields of the 
dynamos, and less current be produced. An 
element of safety and protection is thus in- 
troduced, the want of which has been dis- 
astrous in its effects at some recent installa- 
tions of lighting. 

Both of the engines named were built and 
fixed by Mr. John Bennie, of the Star En- 
gine Works, Glasgow. — London Electrical Re- 
view. 





—-e 

* * The new comet, just discovered by M.- 
Faber, of the Paris Observatory, has been 
seen from Belfast on the confines of Androm- 
eda and Pisces, moving westward. It is 
very faint as yet, and appeared in the teles 
cope as a hazy or nebulous light with a 
slight condensation near the advancing side 
and apparently a small stellar nucleus. Ob- 


| servations in the course of a few days will 


out a joint, as when terminating, sufficient | determine whether it will be visible to the 
wire was left, after binding in and soldering, | naked eye. 


These conductors are laid underground, 
without any protection by trougbs or pipes, 
‘and if the work be carefully executed, they 
give most satisfactory results. The muni- 
cipal installation at Greenock was furnished 
| with these conductors, and since it was com- 
| pleted the insulation has remained perfect. 
They have likewise been employed at the 
Arlberg Tunnel, by the Edison and Brush 
companies of New York, at the Paris Opera, 
at the St. Gothard Tunnel, under the streets 
| of Lausanne, at the port of Havre; also at 
| Neufchatel, Crema, Zurich, Madrid, Barce- 
lona, Stuttgart and elsewhere. The results 
are always successful, if sufficient care be 
|taken in the laying. It must, however, be 
| always borne in mind that lead is a weak 
metal, and that if stones or broken bricks be 
rammed in immediately over the cable. the 
sheating will be abraded and the insulation 
spoiled.—London Engineering. 
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Mr. H. M. Cleveland, President of the 
Schuyler Electric Light Company of Hart- 
ford, Conn., has decided to resign, and will 
leave the company the first of this month. 
We trust that he will remain interested in 
the electric lighting field, where for the 
past year he has occupied an honorable and 
prominent position. His efforts have con- 


tributed greatly to the success of that excel- 
lent electric lighting company—the Schuyler 
—and since entering the field about one year 
ago he has become widely and most favor- 
ably known to the electric-light people. 


The usual result of telegraph competitio 
follows the «xtensiun of the Baltimore and 
Ohio system to Hot Springs, Arkansas. 
The rate for day messages of ten words to 
New York had been 75 cents, but the new 
line promptly reduced the rate to 50 cents, 
which cut was met by the Western Union. 
All of which pleases the citizens of Hot 
Springs. 





Cleveland, Ohio, thas been suggested by 
several members as the place of the next 
meeting of the National Electric Light Asso- 
ciation. This beautiful city on the lake 
would be a pleasant and convenient location 
for an August gathering, and should it be 
selected by the association, we have no 
doubt that the attendance would be large. 
There are a great many electrical interests in 
Cleveland, and all visitors would find their 
sojourn there profitable, as well as pleasant. 





The New York Tribune is is “surprised that 
no American paper has denounced the at- 
tempt to secure the extradition of Edward 
H. Goff, president of the American Electric 
Manufacturing Company, of this city. 
Canada never gives up ourcriminals. We 
have heretofore been too ready to send them 
back any citizen whom they accuse. Mr. 
Goff is an American citizen and a soldier, 
who has for eight years been in business in 
Boston and this city, associated with promi 
nent men and corporations, yet certain politi- 
cal enemies in Canada ask us to give him up 
on a charge eight years old, and never urged 
in their own courts, of forgery in drawing up 
a resolution to be entered upon the minute- 
book of an insurance company in Canada.’ 
Had our esteemed daily contemporary read 
the Review last week, it would have found 
this scheme of the Canadians fitly character- 
zied. Mr. Goff’s very pointed statement of 
the case we give in full in another column 





An Deitiaes Press at from Mil- 
waukee, Wis., contains the following: The|® 
initiative steps in what promises to be a very 
interesting legal contest were taken to-day, 
D. H. Dorsett, Thomas Shea, A. W. Axell 
and Paul Bechtaer appearing as complainants 
against D. K. Tripp, N. H. Hanchette, B. 
Williams, Dr. Rosecrans, and a party named 
Dewey, as defendants. Three months ago 
the complainants filed articles of incorpora- 
tion of the Dorsett Underground Service 
Company, and were later granted a franchise 
to construct a $500,000 conduit system in 
this ctty. Obtaining the power of attorney 
to open books of subscription to stock, an 
agent has disposed of the controlling interest 
for a conduit system yet to be tested and put 
into practical use, and which they propose 
to introduce in Milwaukee under the Dorsett 
franchise. An injunction restraining them 
from proceeding with the work was issued to 
day, and the Mayor and City Comptroller 
were restrained from approving or accepting 
the required bond. The city authorities are 
toa unit in sympathy with the complainants, 
and openly declare the defendants to have 
engaged in the conspiracy and fraud against 
the city. 





Guessing in telephone circles is just now 
devoted to the result of the hearing before 
Secretary Lamar. In another column we 
give the rumors from Washington which 
are to the effect that the decision will proba- 
bly be against the Bell Company. However, 
the impression which at one time prevailed 
that Secretary Lamar would decide to order 
the reference of the validity of the Bell 
patent to the courts, is not so strong as it 
was, the argument of the counsel for the 
Bell company and the briefs submitted by 
them being, it is said, unanswerable. Mr. 
Storrow, the leading counsel for the Bell 
company, is said to have expressed the 
utmost confidence in a favorable decision. 
The opinion, it is said, will be very volumi- 
nous going over the whole history of the 
telephone patents, and there are those who 


believe that it is already made up. It is 
certain, however, that it will not be pro- 
mulgated until early i in January, when Com- 
missioner Montgomery will have been able 
to submit an opinion, which may or may not 
coincide with that of Secretary Lamar, who 
will have the final say in the matter 








THE ELECTRIU LIGHT AND THICK 
WEATHER. 


In a recent lecture by Prof. Gryllis Adams 
on the absorption of light by fogs, delivered 
before the British Association, a transcript 
of which was given in a recent number of the 
REVIEW, there is much to mislead the gen- 
eral reader. The experiments described 
seem to have been made with care, and 
though differing materially from other simi- 
lar experiments are worthy the serious atten- 
tion of electricians. It was no pait of Prof. 
Adams’ purpose, we are sure, to demonstrate 
the unreliability of electricity in lighting the 
coast. And yet those unfamiliar with the 
subject of coast lights would naturally con- 
clude, from the description of his experi- 
ments, that the electric light had failed in 
this field. Yet the contrary is the case, and 
if those interested in the matter wish fora 
practical corroboration of this assertion, they 
have but to consult the Admiralty reports of 
England and France. Prof. Adams may be 
able to fill a great hall so full of steam that a 
powerful arc light will not serve to penetrate 
the cloud, and yet prove nothing in the 
direction we have indicated. We have seen 
a conflagration that the most efficient fire 
department was unable to subdue. Yet for 
this reason should we abolish fire depart 
ments? There are forces in nature which 
we have seen the most learned men struggle 
unsuccessfully for years to explain.’ For 
this reason should we lose confidence in the 
scientific faculty? All that Prof. Adams 
has shown is that under unusually and ex- 
ceptionally severe conditions, the electric 
light was ineffective. Against this we have 
the evidence of eminent naval authorities, 
who have been practically experimenting 
with the light for several years, that under 
the conditions of fog, thick weather and 
darkness usually prevailing on the coast, the 
electric light is pre-eminently effective, and 
with all other lights incomparable. The 

absence of red and yellow rays, it is true, 
has, at times, been found to weaken the 
effectiveness of the electric light in fogs of 
unusual intensity, but its extraordinary 
piercing and diffusive powers have been seen 
to do much to compensate for this. 

Under ordinary conditions of ocean 
weather, however, even at times when oil 
or gas light intensified by great French 
lenses have failed to pierce the gloom of 
ocean storms, the electric light has shown 
triumphantly through to glad the eye of the 
mariner or show the distressed coaster the 
outlines of the entrance of the harbor of 
safety. 

Light up the coast with electricity. 





THE ACTION OF ELECTRICITY 
UPON THE HUMAN BODY. 

The subject of the physiological effects of 
electricity is one which has received but 
little methodical treatment until very re 
cently, but with the widespread introduction 
of this subtle form of energy into the opera- 
tions of our daily life, its importance has 
become greatly increased and this field at 
the present time, counts many scientific in- 
vestiffators. 

Although man (in all probability) has been 
the subject of the lightning wrath from the 
time the world began, yet a careful search 
will fail to discover a detailed record of its 
characteristic lesions, and in this connec- 
tion some interesting facts have recently 
been communicated to the medical society 
of Magdebourg by Dr. Hensner, of Barmen. 
He states that there is much similarity of 
effects in persons killed by lightning, and his 
communication is based on a number of 
such cases. The skin appears burned in areas 
of considerable size, in unconnected patches 
or stripes in different parts of the upper 
portions of the body and the epidermis at 
these places much resembling leather in 
appearance and to the touch. 

Lighter burns were found on the bottoms 
of the feet in the shape of reddish spots 
varying in size from that of a lentil to that 
of a ten-cent pie e, and in the center of 
these spots minute holes were discovered, the 
surrounding skin being torn and partly 
burned. These perforations recalled quite 
forcibly those through cardboard under the 


! 
action of sparks from a static electrical ma- 


chine. 

The stockings and shoes of the unfortunate 
persons were found punctured, but in only 
two cases did these fine holes pass through 
the soles ; in the majority of cases they were 
confined to the sides of the shoes just above 
the soles. Quite curiously, in the case of 
those wearing metal-nailed shoes, no perfora- 
tions were found, the electricity no doubt 
using the nails as a means of exit from the 
body. In examining the garments worn, holes 
were discovered, and it was noted that these 
were situated opposite the marks on the 
body, and further that the size of each hole 
increased in diameter in proportion as they 
approached the skin. The hat of a child 
was found piercede xternally with fine holes, 
whereas the interior lining was torn to 
tatters. This would seem to indicate that 
the stroke was not a unit in its action, but 
more, so to speak, an enveloping sheaf of 
fire. This is the gist of Dr. Hensner’s re- 
port, and it is interesting to note that the low 
resistance of the human body, obtained by 
Dr. Stone, eliminating toa considerable degree 
the high: resistance of imperfect skin contact, 
is in accord with the former’s observations, 
for he found the lesions about the skull much 
more frightful than those on the softer parts 
of the body, with their abundance of good 
conducting fluids. 

In considering Dr. Stone’s figures, it will 
be noticed that the body is placed under its 
most favorable conditions of conductibility, 
indeed we may say, under abnormal condi- 
tions ; and it will be well to recall the fact 
that there is a wide difference in the figures 
given by experiments in this direction with 
ordinary skin contacts, the observed resistance 
ranging from 2,000 to 10,000 ohms. The 
reason for this great variation no doubt con- 
sists in the more or less perfect contacts 
obtained, and again in the varying counter 
electromotive forces set up in opposition 
to the different characters of current used by 
the various experimenters. 

There is much vague speculation as to the 
amount of current which a person can stand, 
and this is due to both unmethodical investi- 
gation and the difficulties of experiment; but 
there is one point which seems quite clearly 
established, and that is, that it varies greatly 
with the individual case. The bulk of what 
reliable evidence can be obtained, however, 
places the limit, with practically good con- 
tact, at 300 volts, above which the results 
are in most cases fatal. Another point upon 
which there appears to be a great deal of 
misunderstanding, is in relation to alternate 
currents ; as first stated by Dr. ‘Hopkinson, 
there is no conclusive evidence that their 
danger is due to the fact that the current is 
alternating and not direct, and Prof. Adams 
mentions the fact that an attendant at the 
South Foreland lighthouse station received 
the full shock from a 75-volt alternate cur- 
rent machine, and although it felled him to 
the ground, he got up and went about his 
work, and no evil effects ensued. As a 75- 
volt alternate machine is considered equal in 
effect to a 150-volt direct-current dynamo, 
the strength of the shock may be appre- 
ciated. 

On the whole, there is much to be learned 
and it is a matter which must not be handled 
with gloves, through a false estimate of com- 
mercial caution. A correct understanding of 
the case is necessary to effective precau- 
tionary measures. We shall be pleased to 
receive accounts of interesting experiences, 
with details, bearing upon this subject. 





The price of Bell Telephone stock has 
been changing rapidly during the last few 
days, varying from 165 to 180. The price 
tumbled on the rumor that Secretary Lamar 
had decided that the validity of the com- 
pany’s chief patent must stand the test of 
the law, and rallied on the report that no 
decision had been reached, or was likely to 
be reached fora fortnight. New England 
telephone has strengthened to 32. Dividend 
prospects are thought not to improve much, 
and, as other companies than the New Eng- 
land are asking concessions from the Bell, it 





is thought that the parent company will con - 
cede nothi , g 
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FOREIGN MISCELLANY. 


The well known aversion of our British 
cousins to anything in shape of an innova- 
tion, was fully exemplified, recently, by the 
arrest in London of some parties carrying 
through the streets an electric lamp, on the 
end of a stick, on which was inscribed 
Prince’s Theatre. The amusing explanation 
given by the police was that it frightened 
the horses. 





On the trains of the underground railways 
of London the announcements of the stations 
are now made by means of an ingenious ap- 
paratus in each car, in which appears the 
name of the station shortly before it is 
reached. Something similar would be ap- 
preciated on our own rapid-transit lines. 





The Brush light is making great headway 
among the Chilanos. Valparaiso is the 
fortunate possessor of one hundred and ten 
1,200 candle-power aac lamps in regular opera- 
tion. Lately, five 4,000 candle-power on 200- 
feet columns have been installed in the cen- 
ter of the city, and they can be seen 30 miles 
satisfaction that a lights have given so much 
at sea. These number of orders have been 
received by the company for installations in 
towns in the interior. 





The city of Palermo, in Italy, is shortly to 
be lighted by electricity by an American 
company. Ata recent meeting of the Board 
of Directors, the Lampe-Soleil Company, of 
England, voted its dissolution owing to the 
stagnation of electrical affairs, They should 
come to America. 


The Armington & Sims engine is to be 
used in the new installation for lighting the 
Paris Opera House. 





Messrs. Mangin & Royer have been experi- 
menting in Paris upon a system of distant 
signaling by means of the electric light. In 
a recent experiment a small captive balloon 
was used, in which was placed an incandes- 
cent lamp and signals, based on the number 
and duration of the flashes of the lamps 
caused by making and breaking the electric 
circuit, were distinctly read from the ground. 
M. Joseph Jaubert has experimented on the 
same subject with much success, using a 6- 
candle Trouvé lamp in the focus of parabolic 
reflector, and employing red, green, and 
white colors. 





Up to the ist of October the admissions to 
the International Inventions Exposition, at 
London, attained the high figures of 3,100,000. 





In some recent experiments of Dr. Stone, 
he has established the fact that the electrical 
resistance of the human body is much under 
what has generally been supposed. In these 
experiments he plunged the extremities into 
saline solutions, and employed large e'ec- 
trodes of lead. He has determined that the 
resistance of an adult measured between the 
two feet is equal to 9389 ohms, and from a 
foot to a hand, 905.45 ohms. It was also dis- 
covered that the body possesses considerable 
electrostatic capacity and gives signs of 
polarization, which engenders a counter elec- 
tromotive force in opposition to that of the 
current, 


The net profits of the Antwerp Exhibition, 
which closed on the 31st of last month, it is 
believed will be as much as a million francs. 
tal 
Speed of Dynamo—Good Carbon Necessary. 
Editors of the Electrical Review: 

For eight months I have been reading your 
Review and running a Thomson-Houston 
system of are lights. During this time I 
have kept a very careful mechanic in charge 
of the dynamos. He literally sleeps with the 
dynamos. We have made several experi- 
ments on the manner of running, speed, car- 
bons, ete. I have satisfied myself that the 
schedule rate of speed of the T. & H. system is 
too high. 

The schedule speed of all dynamos from 
16 to 45 iamps 2,000 C. P., is 850 revolutions 
per minute. Now I get very much better re- 
sults in the matter of light, and as to flashing 














on the brushes, and as to hissing in the 
lamps, by adopting a speed of from 650 to 
675, than by adopting the high rate pre- 
scribed in the printed schedule. 

Another thing, I find better results by 
having the wall controllers so fastened 
that they did not tremble in the least. 

I have had the most trouble with carbons. 
I doubt if anyone has given this more careful 
attention than I have. 

I own the plant and therefore make a most 
critical examination every day—keep a record 
of the carbons used and the success of each 
kind. 

I have tried all kinds, Brush, Forest City, 
Wallace Boulton, Pittsburgh, Parker & 
Russell, as well as the Austrian cored or 
‘‘Hardmuth” carbons. I have tried vari- 
ous combinations, such as putting an Aus- 
trian above and St. Louis below, and in 
various other ways. 

I have seen the arc lights in Cleveland, 
Cincinnati, Louisville, St, Paul, Minne- 
apolis, Oshkosh, Chicago, Milwaukee, as 
well as New. York, Brooklyn and Paris. 
From all this observation and examination, I 
reach the conclusion that any good dynamo, 
with a fair even speed will give a most even 
brilliant light, ¢f good carbons are used. 

Puriny Norcross. 
Janesville, Wis., Dec. 23. 
———+->e —___—__ 

Electric Light and Gas in Kansas City. 
To the Editor of the Electrical Review: 


I wrote you something of the situation 
here electrically last week. The position is 
very nearly the same now—plenty of talk 
and rumor. 

The Sperry Company and the United States 
Company, it is rumored, are to organize a 
company here. The Sperry Company have 
asked the city for authority to do business. 
One of the city fathers is waiting for the com- 
panies to run a wire without permission, 
when they will be pounced upon in a hurry, 
and the cost will be enough to discourage 
them. One company, if they commence 
operation, are to benefit the city at any rate. 
They will be asked to erect several tall 
towers, the cost of which may well discour- 
age them, and, in addition, are to maintain 
lights on the towers, free of expense to the 
city, for the privilege of using the public 
ways for pole lines. 

The city is overrun by electric-light men. 
Almost every company of prominence is 
represented here. 

Speaking of the gas company, reminds me 
that there is no promise of gas yet. It seems 
a most likely thing that the first estimate of 
the time when gas would be had is very 
nearly correct—that is, in January or Feb- 
ruary. It’s very amusing to see almost 
everywhere coal-oil lamps. The lamp trade 
has been very brisk (a company having been 
organized to sell a special one). Candles 
seem to be in demand, and, judging from 
those at our hotel, which are of very poor 
quality, the demand is beyond the supply. 
Presumably, they cannot obtain a good 
quality because of the rush. ANON. 

Kansas City, Mo., Dec. 26. 

—_— --- ae 8 8 8 — 
Natural Gas at Pittsburgh. 

PirrspurGH, Dec. 25.—People fool with 
natural gas, and waste it here in a manner 
quite picturesque, but indicating at the same 
time that they either don’t know just what 
to do with it, or have got a great deal more 
than they can make useful. If you take the 
9.15 o’clock A. M. train from New York for 
Pittsburgh, on any day, you will find the 
darkness after sundown relieved by frequent 
plunges alongside of long rows of flaming 
things that look like boiler furnaces, with 
holes in the top in place of chimneys, so that 
you see the white-hot fire where the doors ought 
to be, and great- leaping, red and white flames 
where the smoke stack belongs. These are 
coke ovens, or furnaces, in which bituminous 
coal is reduced tocoke, and very beautiful and 
surprising things they are, when seen by the 
hundred, in long lines and Indian file, on a 
pitch-black night, and in a region where, in 
some cases, no villages, or houses, or build 
ings of any sort appear. 

In the heart of this luminous coke oven 





country, you suddenly shoot past a great 
cloud of flame in the sky—a flame as big as 
a house, and shaped now like a ham, and 
next like a huge conical sea-shell. For half 
a mile or more around it, the country is bril- 
liantly lighted, and men, and fences, and 
sheds, and flying birds cast jet-black shadows 
on the grass. Atasecond glance, the vast 
cloud of flame is seen to be poised on a 
slender, black pole, twenty feet high. It 
takes a moment’s study to bring a realization 
that the pole is an ordinary house-service 
gas-pipe, and that the swaying, rolling cloud 
of fire is a flame of natural gas. If the cars 
would stop just there for a moment, you 
would hear that burning gas roar and rum- 
ble and hiss, with almost exactly the noise 
of a good-sized cataract. 

A great yellowish-white speck low down 
in the distant horizon ahead is the first sign 
one sees of Pittsburgh. That speck is a 
flame forty or fifty feet long and half as 
wide. It is the advertisement of a gentle- 
man’s furnisbing goods store on Smithfield 
street, the Broadway of Pittsburgh. The 
enterprising brothers who keep the store had 
a figure of ‘Liberty Enlightening the 
World” in the corner of their great new 
building, and when natural gas invaded the 
city they took the cumbersome Bartholdian 
imitation of a firebrand out of her hand, sub- 
stituted twenty feet of gas pipe for it, tapped 
the main in the middle of the street, and 
now they send a man up a ladder every 
night, and he lights a match and raises it to 
the pipe—and, bang! a section of the city is 
lighted as no electric light ever began to 
light any part of outdoors, And there over 
the city this great balloon-shaped blaze 
sways and pulsates in the wind all night, 
roaring like a giant’s furnace. 

Just so the river side is iJluminated by two 
great flames that jet from ordinary little 
tubes sticking out of the side of Du Quesne 
Heights. It is wonderful to see the wind 
catch one of these masses of flame and 
wrestle with it and bear it down and roll it 
over and bite great yellow and white pieces 
from it and fling them away, patches of fire 
that look as if they were going to float along 
and keep their shape a while as whiffs of 
steam do, but instantly they are gone. 

This natural gas carries no odor with it 
You cannot detect its presence even when 
the air is laden with it. It leaks from the 
mains in the Pittsburgh streets, und, finding 
a vein of sand, penetrates to the cellars of 
near houses. Several times it has happened 
that a resident has gone down in the cellar of 
his house to look for something, has lighted 
a match there, and has seemed to become the 
center of a convulsion of nature that has 
wrecked all the windows, cracked the walls, 
and blown the doors off their hinges. In 
some of the mills, and in the lot where the 
new jail is going up the gas jets burn forever. 
There is at least one town or city in this 
region wherein the street lights are never put 
out, because it would be a waste of money to 
hire a lamplighter after the original lighting. 

This new fuel is valued in manufactures 
because of the intensity and evenness of its 
heating properties, One manufacturer said 
that in his opinion it will presently double 
the wealth-producing power of the industries 
in and near Pittsburgh by improving the 
quality of every product in the development 
of which heat plays a part. For use in 
dwellings and offices it seems equally de- 
sirable. I only saw it in use in one house. 
There I saw it in an ordinary cylindrical 
stove. A pipe emptied the gas in at the bot- 
tom of the stove where it used to be cus- 
tomary to keep the ash pan. 

At first, when the owner turned on his 
new fuel and dropped a match in at the 
stove door, the top lid was shot into the ceil- 
ing, the door flew across the room, and the 
dampers blew out. He is an ingenious per- 
son. He gota lot of bricks, broke each one 
in two, put the half bricks in the stove so 
that they looked like big coals, turned on the 


gas, and chuckled to see how, as he ex- 
pressed it, he had ‘‘fooled the stove into 
thinking he had returned to the old-fashioned 
way of getting heat.” It fooled me also, for 
when the gas has been lighted in the stove 
for a few minutes the bricks become red hot, 
and look precisely like coals. 





* * There is trouble between the Western 
Union and the United Lines telegraph com- 
panies, some of the men of the former com- 
pany having cut the wires of the United 
Lines Company, claiming they were on 
Western Union poles. The outcome will be 
some more telegraph litigation. 


——_ a> 


* * Superintendent F G. Daboll, of the 
Springfield division of the New England 
Telephone and Telegraph Company, was 
presented, on Christmas morning, by Man. 
ager J. F. Hoyt, of Greenfield, in behalf of 
the employes of the division, with one of 
the Waltham Watch Company’s best gold 
watches, as a testimonial of their esteem. 
Ou the inner case was engraved: ‘‘F. G. 
Daboll. From the Employes of the Spring- 
field Division, Dec. 25, 1885.” Mr. Daboll 
was so taken by surprise that he said he 
should have to make his speech over the 
wire, as he could not do justice to it in any 
other way. 

——_  — o+>e  ——_ 


* * Though the U. S. Supreme Court 
never hears testimony, it does not object to 
silent witnesses. Some men were engaged 
last week in lifting into the Supreme Court 
chamber, a patent drilling machine. It was 
placed in full view of the bench and, of 
course, is intended for use in a case involv- 
ing the rights of a patent. Some years ago 
aman asserted that he bad made improve- 
ments in the method of manufacturing felt 
hats. His assertion was disputed by a 
powerful and wealthy corporation. He went 
before the Court with the proper appliances 
and there, in the presence of the nine Judges 
and the assembled counsel, made a felt hat, 
illustrating as he did so, his improvements. 
He won his case, too. The instances, how- 
ever, are rare, when such practical illustra. 
tions are resorted to in arguments before the 
Supreme Court. 

— ie ——__———_ 

** J. Radcliff, an Englishman, has in- 
vented certain improvements in electrical 
apparatus for communication between pas- 
sengers. guards, and drivers of railway trains. 
The inventor employs a combined commuta- 
tor and indicating apparatus consisting of a 
drop disc attached to either or both ends of 
a rod passing through or across each of the 
compartments of the carriages forming rail- 
way trains, the said rod being free to revolve 
through a portion of a circle, and carrying 
at its center, or other convenient spot, a cam 
which engages in a detent attached to a knob 
inside the compartment, which knob may be 
constructed either to pull or push, but which 
the inventor prefers should be made to pull. 
The cam being released, by the knob being 
pulled or pushed, the rod revolves and the 
discs fall in front of glazed openings on the 
outside of the particular compartment, on 
one or both sides of the train; at the same 
time a point attached to the disc or other part 
comes in contact with a spring attached to 
the framework, and forms an electrical con- 
nection between two otherwise insulated 
wires, permanently fixed to the carriages, 
and attached at the ends of each carriage to 
couplings hereinafter described, by means of 
flexible cables. The inventor maintains the 
continuity of electrical connection through- 
out the length of the train by means of an 
improved form of coupling (placed béween 
adjoining carriages) composed of two pieces 
or halves, each half consisting of two 
springs, attached to an insulating block, 
each spring carrying a wedge-shaped piece 
of ebonite, or other insulating substance, 
attached to one side of which insulating 
substance is a plate of metal, connected to 
the end of one of the insulated wires in the 
flexible cable previously mentioned, and 
arranged in such a manner that when the 
two halves of the coupling are joined 
together the two metal plates on the one-half 
are separated from each other, and each 
placed in contact with the corresponding 
metal plate on the other half, and when the 
two halves of the coupling are separated, 
the respective metal plates on each separate 
half come in contact with each other, thus 
ccmpleting an electrical circuit on each side 
of the point of separation. 
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«*, Patents on Jackson 
induction suppressors have been granted in 
England. 

«*, The Lancashire and Cheshire Tele- 


phone Company, England, is asking bids 
for a large supply of telephone poles of cre- 
. osoted larch, for this year. 

«*, Prof. Bell is making a machine by 
which a man’s features can be transmitted 
over the telephone along with his voice. A 
Boston man’s nose, flashing along the wires, 
will illuminate things considerably.—Ju/ge 
Advocate. 

x» Western telephone stocks in those 
companies where legislation has not inter- 
fered are now improving. They are be- 
coming known as desirable investments, as 
they had evidently struck bottom, and are 
now increasing in value as the business 
grows. 

«*, The telephone connections from Pitts- 
burgh with the oil towns have not been com- 
pleted as yet, but early next spring lines will 
be constructed so as to reach Meadville, Oil 
City, Franklin, Bradford, and such places, 
which will be a great source of convenience 
to the oil men in Pittsburgh. 


x*» In the extensive Southern territory 
presided over by Mr. W. J. Cole, of the 
Southern Bell Telephone Company, favorable 
reports are heard of the progress and growth 
of the telephone business. With all his de- 
votion to his work, Mr. Cole does not lose 
sight of all the best things of life, and was 
happily married at Mobile, Ala., on the 17th 
of last month. 

.*, In a note recently presented to the 
Academy of Sciences, M. Mercadier sub- 
mitted the results of his experiments with 
the action of radiant heat upon an elastic 
body, under the conditions of rhythmic inter- 
mittence: He has ascertained that in such 
cases the heat rays have a sensible eff ct upon 
the diaphragms of the telephone and micro- 
phone, causing the latter to give out audible 
sounds. 

,*, A correspondent, writing from Oswego, 
N. Y., says: ‘ Electricity is becoming known 
to the inhabitants here. There are a tele- 
phone system, street arc-light system, and 
two private plants of incandescent lights. 
The telephone system is very good. They 
work on the ‘‘ Law” system, and to call the 
office you only have to pull down a knob in 
front of a ‘‘ Doolittle” bell, and give your 
own and the desired number, when you are 
almost instantly in connection. The arc 
light is the reverse ; it is the Remington sys- 
tem—no doubt very good when well looked 
after, but there is no one here capable of 
taking care of it.” 

«*, The Cincinnati Enquirer is evidently 
well pleased with the telephone system of 
that city. In a recent issue is the following; 
‘A careful investigation discloses the fact 
that the city pays the telephone company 
over $6,000 per annum, for which the city 
receives at least $15,000 worth of telephone 
service. Cincinnati has the most perfect 
p‘lice, patrol and fire telephone system in 
the world. The city pays the Telephone 
Company actual cost for operating the police 
and patrol systems, and nothing for the 
telephone used in the Fire Department, a 
fact which is not generally known. The 
rates charged subscribers to the Telephone 
Exchange in this city are from 50 to 75 per 
cent. below the rates charged in other large 
cities, ranging from $100 per annum for a 
special line for a business house to $40 per 
annum for a circuit line of five subscribers 
for residences, and half rates for all charity 
institutions. When these facts are considered 
the citizens of Cincinnati are to be congratu- 
lated upon having such a reasonable set of 
gentlemen to operate a monopoly which has 
become such a necessity.” 


«*s The Drawbaugh telephone syndicate 
|held a meeting in Boston last Friday, and 
considered a communication from Senator 
Edmunds, recommending an appeal from the 
decision of Judge Wallace. It was voted to 
muke the appeal prior to Jan. 1, and the ex- 
pectation is that the attorney-general will see 
that the case is placed upon the calendar so 
as to insure a hearing this winter. 


«", A new process for preparing chemical 
fiber by the use of sulphuric acid has been 
introduced. By means of it, it is intended 
to prepare vegetable fiber for spinning and 
other uses, eliminating the silica and other 
incrustating substances that bind the fiber 
together. The principal feature of this pro- 
cess is the treatment of fiber with a solvent 
containing hydrofluoric acid and sulphuric 
acid. 

x*s The Empire State Telephone Com- 
pany’s line between Oswego and Rochester, 
eighty-five miles in length, is giving com- 
plete satisfaction. The line is constructed 
of No. 14 hard-drawn copper wire, and 
seven intermediate stations are connected. 
The same company’s line between Auburn 
and Oswego, a distance of forty-five miles, 
is also constructed of hard-drawn copper, 
and is working well. 


«*x The Great Southern Telephone Com- 
pany bas filed suit against the Louisiana 
Electric Light and Power Company, praying 
for a writ of injunction to restrain the elec- 
tric light company from laying an iron water 
pipe on the levee between Richard and 
Market streets, within fifty feet of the sub- 
marine cable of the telephone company, and 
from tearing up or meddling with the cable, 
and continuing to interfere with it. Also to 
prevent them from placing any of their elec 
tric light wires or poles within two feet of 
any telephone wire. Judge Monroe, upon 
the face of the papers, ordered the writ to 
issue on a bond of $1,000. 


»*, At New Orleans, the Great Southern 
Telephone and Telegraph Company have re- 
placed the cedar poles on Dryades street by 
new, straight and tall juniper poles, and the 
change is a vest improvement in the appear- 
ance of the wires and their supports. The 
new poles are from 10 to 20 feet higher than 
the old cedar poles were, and wires are 
therefore, much higher in the air. The 
juniper poles are said to be next in durability 
to cedar. Of all the cedar poles on Dryades 
street, but two found sound. The 
others had all been subjected to dry rot, and 
some of them were decayed even at the top 
where the cross arms had 


were 


been bolted on, 
New juniper poles will be put up everywhere 
in the city whenever found necessary by 
reason of the decay of the old ones. 

x", Simultaneous telegraphy and _ tele- 
phony has commenced between Paris and 
Rheims. The lines which are connected 
with the telegraphs are two in number, per- 
mitting of two distinct and simultaneous 
telephonic communications. At Paris offices 
other than that at the Bourse are not yet 
established, but at Rheims communication is 
maintained from ten different places. One 
of the telephone circuits is composed of two 
aerial lines of a diameter 4mm., and of 8 
kilometers (4.96 miles) of cable: the other 
circuit consists of two aerial lines 5mm. 
diameter, and a cable of the same length as 
before. The length of the aerial lines is 172 
kilometers (106.64 miles) of wire; the cable 
carries the line to an effective distance of 217 
kilometers (134.54 miles), so that in the cir- 
cuit there is a total of 484 kilometers (269.08 
miles) of line. The Van Rysselberghe sys- 
tem is employed. 

x*, It is reported from Washington that 
Secretary Lamar’s decision in the Bell tele- 
phone case will not be made public until 
after the return of the Commissioner of 
Patents, who has gone to Michigan for the 
holidays. Assistant Secretary Jenks is pre- 
paring the decison very carefully, and he 
will include in it an exhaustive statement of 
the reasons on which the Secretary’s action 
is based. Whatthe tenor of the decision 
will be can be stated on good authority. The 
Secretary will recommend that the Attorney- 
General authorize suit to be brought in the 








| name of the United States, to test the valid- 


ity of Bell’s original patent. Among other 
things, the decision will set forth that the 
specification of Bell’s patent contains noth- 
ing about the capability of Bell’s instrument 
to transmit articulate speech, but only claims 
for it the power to transmit ‘‘ vocal sounds,” 
that an instruinent may transmit ‘* voca) 
sounds” without being a speaking telephone; 
and that, in point of fact, Bell did not invent 
a speaking telephone unti] after the issue of 
his patent, as appears from the record. For 
these reasons, it will be urged, the validity 
of the Bell patent is fairly questionable. 


«*, The growth of the telephone is shown 
in the fact that, in August, 1877, the num. 
ber of instruments in use in this country was 
nly 780, while in February, 1880, there 
were 60,800; 249,700 in 1883; 307,010 in 
1884, and in February, 1885, 325,574. There 
are about 18,000 in Canada, and 13,000 in 
Great Britain. The number of exchanges 
has grown from 100 in 1880 to 782 in 1885 
In January of the present year there were 
137,223 miles of telephone wire in this 
country. There are 5,168 persons furnished 
employment by the exchanges. More differ- 
ent patents have been issued on the telephone 
than in any other single line of invention in 
the country. The total number for the ten 
years is 1,521. ‘ 


«*s The statement of the output of tele- 
pbones by the American Bell Telephone 
Company for the month ended December 20 
is very favorable, and in comparison with 
previous statements shows marked improve- 
ment. The following is a comparative state- 
ment of the output of the company for the 
mouth just ended, compared with the corre- 
sponding month of last year: 








1885. 1884. Incr. 
Gross output.......... 3,069 2,206 863 
Instruments returned. .1,472 1,827  *355 
Net gain. .....c0cceseese 1,597 379 1,218 





*Decrease. 

In comparison with previous months, the 
December statement makes the following 
very flattering exhibit : 











Dec. Nov. Oct. Sept. 
Gross output. .3,069 2,334 2,679 2,386 
Returned......1,472 3,750 3,730 2,172 
Net output....1,597 *1,416 *1,051 169 


*Net loss. 

«*s The work accomplished by the St. 
Paul Telephone Exchange during the past 
year is shown herewith. In the office the 
force of operators has been increased from 
twelve to nineteen, several switch-boards have 
been added, and a great many minor changes 
made. Since January 1, 347 new subscribers 
have been connected, 120 long poles have 
been put up, twenty-five miles of wire have 
been strung, and sixty-five miles of wire have 
been transferred from old to new poles. 
About one and a-half miles of wire have been 
put up in fifty-conductor cables. The grad- 
ing of streets and the establishment of the 
curb line has necessitated the moving of 
several miles of poles which were originally 
set in the wrong line. One of the remark- 
able things in connection with the extension 
of lines is the po'e on the island, which is 140 
feet high and cost $150. In the operating 
department there are, on an average, 6,500 
calls per day. Taking the average length of 
each line as one-half mile, this saves about 
13,000 miles of travel per day on the part of 
the subscriber. The following summary 
shows the equipment of the exchange : 


TOlsl TANCE PONS TINE. 206.500 0c0ce cee 55 
Total miles wire on poles............. 625 
To‘al miles wire in cables ............ 28 


Total miles pole Jine between towns 


connecting with St. Paul.......... 432 
Total miles wire between towns con- 

necting with St. Paul.............. 711 
Number lines between St Paul and 

ere oe . 18 
Number cities connected, including St. 

Paul and Minneapolis.............. 29 
Number new subscribers connected 

0 i a ree roe 327 
Total number subscribers............. 705 
Number operators employed.......... 19 
Calls answered per day............... 6,500 
Calls answered per day per operator. 342 
Number trunk lines inward........... 130 
Number trunk lines outward.......... 130 


During the year J. P. McKinstry has been 
made general superintendent of this division. 





Some New Things About Prof. Morse. 

The electric telegraph is an American dis- 
covery, and the honor of the invention bas 
been given to Prof. Morse, the friends of 
Prof. Henry having claimed a share for him 
without much success. But much of the 
credit of the discovery was due to Dr, 
Leonard D. Gale, who was born in Sutton, 
Mass., in 1800, educated at Brown Univer. 
sity, and became a professor of chemistry in 
the recently organized New York University. 
Another gentleman who had also been elected 
as professor of art and literature was on his 
way home from Europe to accept the posi- 
tion. This was Mr, 8. F. B. Morse, and he 
was employing his leisure on board the 
packet ship Sully in perfecting his machine 
for transmitting messages by magnetic force. 
Once installed in his new professorship, and 
settled in his lecture-room in the fourth story 
of the university, he sought out the acquaint- 
ance of his fellow teacher, saying: ‘I have 
something in my room I want to show you.” 
Nothing loth, Dr. Gale mounted the stairs, 
and found the curious machine placed on a 
long table with a few chemicals. Prof, 
Morse had never before shown his invention 
to any save to his brother. To do so in- 
volved no little risk; his secret might be 
stolen. But he seems to have been in- 
spired with confidence in the young stranger; 
rather, aS some would have it, he was di- 
rected to the very man who could aid him. 
To him Prof. Morse exhibited his novel 
machine, showing that it could be made 
to convey a message by dots and dashes the 
length of the table, some ten or more feet, 
but not another step could it be induced to 
go. Could the chemist 
source ? 

Dr. Gale, who had been experimenting 
with Prof. Henry’s published inventions, not 
for the transmission of words, but to obtain 
increased electric power, at once suggested 
that it might be of use, and invited Prof. 
Morse to take his telegraphic machine down 
in his lecture-room in the story below, that 
they might see what effect might be pro- 
duced. He had used his improvement to 
gain increase of power, possibly it might 
also serve to gain intensity ; and it occurred 
to him that if the intensity could be in- 
creased the message might be extended. 
Having attached Morse’s machine to his own 
magnetic apparatus, Dr. Gale said: ‘‘ Now 
we will see what it will do!” Eagerly as 
both scientists watched the experiment, 
neither had the slighest notion of its immense 
importance. It was to them but as one of 
the many attempts, often so futile and dis- 
appointing, by which men seek to draw 
forth the hidden secrets of nature. But 
once in working order, the two machines 
being connected with what wire was at com- 
mand, they were put in operation. To the 
amazement of both scientists the power 
developed was tremendous, so much so that 
Prof. Morse stood pale with astonishment, 
actually shuddering. Instead of projecting 
a message ten or fifteen feet, it rushed to the 
extent of the wire—some 400 feet. Up to 
this time Prof. Morse had never heard of 
Prof. Henry, nor of his discovery. This 
adapting the discovery of the one to the 
invention of the other was the happy and 
opportune thought of Dr. Gale, one that 
achieved success for the telegraph. 

But Dr. Gale’s agency did not rest here. 
Though the child was born Minerva-like 
(full grown) it was not yet certain that it 
would ever walk alone. One of Dr. Gale’s 
pupils, imbibing his teacher's enthusiasm, 
persuaded his father, Hon. Stephen Vail, of 
New Jersey, the first man who put his hand 
in his pocket on behalf of the telegraph, to 
give $200 for the purpose of further testing 
the combination, and this sum being ex- 
pended in ten miles of bonnet wire, the same 
was strung round the lecture-room, resulting 
in complete success, and this experiment 
may be regarded as determining the fate of 
the inchoate enterprise. Later the enthu- 
siastic pupil, Mr. Aifred Vail, devised the 
telegraphic alphabet, another essential step 
toward triumph. 

Congress was applied to, but Prof. Morse 
went before the House of Representatives as 
an unsuccessful suitor, he having tried in 


suggest any re- 
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vain, a few years previous, to sell a large 
picture, now in the Corcoran Art Gallery, 
which he had painted for the rotunda. It 
represents the interior of the House of 
Representatives, now the National Statuary 
Hall, with the House in session. The large 
number of portraits are, generally speaking, 
good, and the picture is a creditable work of 
art. 

But when a committee of the House was 
appointed to examine it, John Quincy 
Adams, who was a member, opposed its 
purchase. The story is, that Miss Hannah 
Adams, of Massachusetts, had written a 
geography, which she submitted to the father 
of Prof. Morse, Rev. Jedidiah Morse, for his 
opinion of its merits. After long delay, the 
manuscript was returned with discouraging 
comments. The following year a geography 
appeared, ‘‘by Jedidiah Morse.” and the 
Adams family were impressed with the 
belief that plagiarism had been practiced. 
When, therefore, this painting came before 
‘*the old man eloquent,” he declared : ‘‘ Not 
by my vote shall one member of the Morse 
family enjoy any favor.” So the painting 
was rejected, and when the painter asked an 
appropriation for his electric telegraph, 
many representatives turned a cold shoulder 
to him. 

Prof. Morse had connected the two Houses 
by telegraph, but the unbelieving were not 
convinced. Days and weeks wore away. 
One member would vote for the appropria- 
tion if a like sum could be given for the in- 
vestigation of mesmerism ; another would 
have Millerism investigated. The last day 
came and the last night, and Prof. Morse re- 
paired as usual to the Capitol, though wi ha 
heavy heart, and seeing no prospect of the 
passage of his bill, he retired to his hotel 
with thirty eight cents in his pocket. Early 
the next morning the waiter knocked at his 
door, saying a lady wished to see him. *‘It 
must be a mistake,” said Morse, ‘‘ no lady 
is calling for me.” But the servant insisted. 
Descending to the parlor, he met a young 
lady who informed him she had come to 
congratulate bim cn the passage of the bill. 
‘Impossible !” he exclaimed ; *‘I stayed till 
ten o’clock, and it dd not pass.” ‘** But 
father stayed till midvight, and it did pass.” 
At length convinced of the good news, Morse 
ass.ired the young lady she should dictate 
the first message over the line. When the 
time came, her chosen message was, ‘‘ What 
hath God wrought?” This lady was Miss 
Ellsworth, daughter of the Commissioner 
of Patents, now the wife of Mr. Roswell 
Smith of the Century. 

By the outlay of the $30,000 appropriated 
by Congress the experimental line from 
Washington to Baltimore was so far success- 
ful that the attention of commercial men 
began to be attracted to the novel invention ; 
and here again the habit of faith, as with 
G.le Morse and Henry, in the minds of 
those that favored the scheme, appears to 
have had a wondrous potency in dissipating 
the fogs that enveloped and obstructed the 
strange undertaking. Amos Kendall, Jack- 
son’s postmaster-general, Maj. B. B. French 
and a few others who put their small savings 
into the enterprise, realized fortunes. 

Dr. Gale passed the last thirty years of his 
life at Washington city, a short, quick-mov- 
ing, genial old gentleman, with courteous 
manners and ceremonious politeness. His 
part im the great work of completing the 
telegraph had brought him neither fame nor 
money, yet he rejoiced over the material 
benefits conferred by the invention on man- 
kind. He passed over the dark river on the 
22d of October, 1883.—Ben. Perley Poore. 


——_ > 


.... Professor Rotondi has recently com- 
pleted his experiments upon the application 
of electricity to the decomposition of concen- 
trated salt solution into caustic soda and 
chlorine gas for commercial purposes. He 
has found that with a dynamo and dia- 
phragms the process of saponification is 
easily effected by means of common salt and 
fat. The separation of the resultant prod- 


ucts, glycerine—soap, and chlorine gas, is a 
matter of no difficulty. No caustic soda is 
necessary for saponification. 





The Cullom Postal Telegraph Bill. 

The measure introduced by Senator Cullom 
for the purchase of the existing telegraph 
lines by the government, bears a remarkable 
likeness to the outlines laid down by Mr. 
Cyrus W. Field for the acquisition of the 
wires by the nation. This resemblance 
naturally suggests some connection between 
the two incidents. Mr. Field’s statement re- 
garding the proper plan for the Government 
to pursue was mentioned in last week’s Brad- 
street’s in connection with Senator Edmunds’ 
bill for the erection of a Government tele- 
graph system. It was indicated that a meas- 
ure framed upon the basis set forth by Mr. 
Field would be acceptable to the Western 
Union, and while it is of course impossible 
to ascertain whether there is a serious inten- 
tion of pushing the Cullom bill, or whether 
it is merely introduced, as such measures 
often are, for the purpose of furnishing a 
basis from which to fight the Edmunds bill, 
the fact that a leading representative of 
Western Union has endorsed the main prin- 
ciple embodied in the bill calls for a certain 
amount of watchfulness on the part of the 
public regarding it. The bill provides for 
the acquisition of any existing lines under 
the provisions of the Act of 1866, which has 
already been referred to in these columns. 
It creates a board to be known as the “ Post- 
al Telegraph Commission ” composed of 
the Secretary of State, Secretary of War and 
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Postmaster-General, which, subject to the 
approval of the President, is authorized and 
directed to purchase and acquire for the 
United States any -existing lines. It is ex- 
pressly provided that no line shall be pur- 
chased until it has been shown to the satis- 
faction of the commission that such line has 
earned enough, during the twelve months 
prior to the passage of the act, to meet the 
expenses of its maintenance, reconstruction 
and operation. To pay for ary lines acquired 
in this way it is proposed that 3 per cent. 
thirty-year bonds be issued, which shall not 
be disposed of at less than par. The pro- 
visions of the bill in relation to the exten- 
sion and operation of the lines taken over by 
the Government are similar to those of Sena- 
tor Edmunds’ bill. 

The striking feature of the bill is, however, 
found in the clause which directs that before 
any line is purchased the commission shall 
ascertain its actual value, which is to be com- 
puted upon the basis of its net annual earn- 
ings. The limit set is that such lines must 
show net earnings of 5 per cent. per annum 
upon its capital. No line shall be purchased 
at a higher valuation than that ascertained 
upon the basis thus prescribed. The theory 
upon which this remarkable provision is 
based seems to be that Western Union hav- 
ing paid dividends of 5 per cent. upon its 
capital, is to be taken over by the govern- 
ment at its enormously inflated and watered 
capitalization. This might be a good thing 
for the holders of Western Union stock, but 
it is a provision not likely to commend itself 
to the public at large. It would apparently 


Western Union’s wires the par value of its 
total capital. It is due to say that Senator 
Cullom in introducing the bill stated that his 
purpose was to afford the Post-Office Com- 
‘mittee of the Senate the opportunity of com- 
| paring this method of establishing a postal- 
telegraph system with the Edmunds bill now 
before them for consideration. It will 
doubtless be interesting to observe the meas- 
ure and source of the opposition to the 
Edmunds bill. as well as that of the support 
accorded to the Cullom bill, during the 
present session. 

It is well to suggest once more that there 
is a comparatively easy method of regarding 
the telegraph service, within the power of 
Congress, free from the objections which 
may be urged against both the bills now 
before the Senate. It is the regulation of 
the rates of the existing companies by Con- 
gress. The Cullom bill bears the fatal objec- 
tion that it might involve the payment by 
the United States for a great amount of 
water at par. On the other hand the 
Edmunds bill involves the entry by the Gov- 
ernment into the field of telegraphy for the 
preservation of the competitive principle in 
telegraphy. At the present time it cannot be 
denied that telegraphic facilities are equal to 
all demands upon them, nor is there much 
ground for complaint regarding rates whereon 
the competitive rates introduced in the 
present contest between Western Union and 
Baltimore and Ohio exist. Except to the 
Pzcific coast, where Western Union still 
enjoys a monopoly, it does not seem that 
present rates are very excessive. It is cer- 
tainly questionable whether the Government 
could perform the service any cheaper with- 
out entailing a loss. This, of course, would 
not be tolerated. On the other hand the 
companies seem to be able to get along on 
the competitive rates. Western Union, in 
particular, pays dividends on its stock, and 
if Mr. Field’s suggestions represent the true 
feelings of its principal owners, is willing to 
demonstrate that it has earned 5 per cent 
upon its capital as a basis for the acquisition 
of that capital at par, by the Government. 
It might seem that by fixing the present 
competitive rates as the maximum of charges, 
Congress could secure the maintenance of 
the present rates free from interference from 
the amalgamative principle. 

ne 





The Improved Diamond Carbon Battery. 


This battery, with its recent improv? 
ments, is becoming very popular with deal- 
ers, and is in increasing demand for electric 
bells, annunciators, burglar alarms, gas- 
lighting apparatus, telephones and all open- 
circuit work. The top of this battery, as 
seen in the cut, is one solid casting of_com- 
position metal; the jar is air-tight. 

It is a fact, not generally understood or 
appreciated by the public, that more than 
nine-tenths of the trouble with electric work 
is caused by the use of poor batteries. The 
fault is not altogether with those who put 
up the work; competition has forced the 
prices so low that they cannot afford to use 
good material. It repuires a good battery to 
do good work, and the difficulties which pre- 
vented the perfect operation of this battery, 
when first introduced, are now entirely over- 
come, and the battery, wherever used, is 
now giving complete satisfaction. The sole 
patentees and manufacturers—the Electrical 
Supply Company, New York and Chicago— 
are securing a good business from this bat- 
tery, and are increasing the manufacture, as 
required by the growing demand. 


——— ame 


..-. Frank Burnett, of Ohio, aged fifteen, 
has developed powers indicating that he is 
an animated electric battery. He is slightly 
built, and on his approach chairs and tables 
dance, and heavy articles totter that his 
natural strength could not move. The lad is 
unable to explain his unnatural power, and 
has always enjoyed good health. The tests 
made thus far show the lad to be able to do 
more than he has claimed. It is probable 
medical experts will examine him, to ascer- 
tain, if possible, the secret of his power. 
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. A mortgage has been left at the 
clerk's office at Ellicott, Md., for record for 
the United Lines Telegraph Company to the 
Farmers’ Loan and Trust Company, of New 
York, to secure an indebtedness of $1,900, - 
000 to various persons, the telegraph com- 
pany having issued 1,200 one-thousand dol- 
lar bonds, payable on the first day of July, 
1905. 


..-- The Standard Telegraph and Conduit 
Company has filed its certificate of incorpor- 
ation in this city. It has a capital stock of 
$2,500,000 and its route is to be from New 
York underground, if necessary, to the cities 
in this State, New Jersey and Pennsylvania. 
Its corporators are Frederick Homer. Fred- 
erick C. Dolman, Alexander H_ Sievel, 
Richard H. Spencer and Julius Hurshfeld. 


: Judge Moran has appointed Clerk 
John D. Hall receiver of the books, docu- 
ments and seal of the Board of Trade Tele- 
graph Company, Chicago, in the suit of 
Directors Brega and Ball against the com- 
pany, Edward 8. Stokes and others. The 
books are now in New York, and the order 
of the court is that they be placed in Hall's 
possession within five days. Attorney Doo- 
little, representing Edward 8. Stokes, an- 
nounced that a legal meeting of the stock 
holders would be held on January 10. 


..-. The Soutbern Telegraph and Cable 
Company have filed a certificate of incorpota- 
tion at Albany. It takes in all the Eastern 
States, the Suuthern border States, Texas, 
New Mexico, California, to Portland, Oregon, 
all the States of Mexico, Isthmus of Panama, 
Novia Scotia, Ireland, England and Belgium. 
Capital stock $10,000,000. This is supposed 
to be the old Bankers and Merchants’, or the 
United Lines Telegraph Company reju- 
venated. The incorporators are: E. 8. 
Stokes, C. HH. Read, Dwight Townsend, 
Edward Lauterbach, O. A Lochrane, Pat. 
Calhoun, E‘izir Lochrane. 


. A contract has been entered into by 
which Terre Haute, Ind., will be given the 
benefit of the rivalry between the Baltimore 
and Ohio and Western Union Telegraph 
companies. This city had been paying the 
Western Union the rates of ten years ago, 
while Evansville and other Indiana cities were 
paying one thirdasmuch. The Terre Haute 
and Southeastern road, running from Terre 
Haute to Worthington, has passed into the 
hands of D. J. Mackey, of the Evansville and 
Terre Haute. He has extended it to Wash- 
ington on the O, and M., and from there to 
Evansville bis tracks run over the airline. 
There was no telegraph line on the Terre 
Haute and Southeastern until Mr. Mackey 
took hold of it. He has strung wires, and it 
is made known that the new company will 
be doing business at Terre Haute in a few 
weeks, connecting at Washington with the 
Baltimore and Ohio system. 


...- A New York 7ridune correspondent 
says: ‘‘A director of the Western Union 
Telegraph Company last summer said, with 
an oracular air and prophetic positiveness : 
‘ As certainly as Congress meets, you will seea 
bill introduced to buy Western Union’s plant.’ 
About a fortnight ago Cyrus W. Field sug- 
gested that the Government ought to buy the 
wires of all companies which had fora year 
past paid five per cent. dividends, and that it 
could do so by issuing three per cent. bonds 
to pay for the plants. Senator Cullom’s bill, 
which I heard offered a few days ago in 
Washington, proposes to buy all such tele- 
graphic lines as have paid five per cent. with 
bonds issued at three per cent. The West- 
ern Union is the only company which has 
paid any such profit in the last twelve months. 
Therefore, Senator Cullom’s bill is to buy 
Western Union's plant, and fulfill the West- 
ern Union director’s prophecy. We predict 
that this little scheme will fail. 
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* * A number of Detroit’s officials were in 
New York last week investigating the elec- 
tric motors. They didn’t find any in com- 
mercial use in carrying passengers, but were 
privileged to make several trial trips on the 
Daft motor on the switch of the Ninth avenue 
elevated. 


* * Mr. Eric 8. Bruce, whose experiments 
in electric signaling from balloons have 
been noticed in our columns, is now sup- 
plying balloon apparatus to the English 
Government, his method having been favor- 
ably reported upon by the officials deputed 
to examine it. 


* * On the Second Avenue Elevated road, 
this city, the Field motor is being prepared 
for experiment. A track about a block long 
in East Twenty-fifth street is used, and it is 
expected to have the elevated road in readi- 
ness for a trial in the spring. The route, 
when the trial is made, will be from Chatham 
square to Harlem and back. 


* * Says a French exchange: ‘‘ The 
brothers Rothschild are about to make ar- 
rangements for the exploitation of the won- 
derful discoveries of M. Deprez. The ob. 
scure and envious electricians, who for a long 
time past have been attempting to negative 
the importance of the experiments at Creil, 
and who have declared their realization im- 
possible, must now admit that the transmis- 
sion of force is a fait accompli.” 


* * Tt is argued there is a great open polar 
sea surrounded by icy cliffs and lashed at 
times by fearful wind and magnetic storms. 
When these occur the spray is hurled into 
the air and the reflection of the sunlight 
creates the phenomena known as the “‘ north- 
ern lights.” But this riddle will never be 
solved until by air-ship or some other agency 
the pole is reached, and its conditions and 
surroundings thoroughly explored. — Day 
Star. 

* * The Phosphor Bronze and Smelting 
Company, at 512 Arch street, Philadelphia, 
reports its business as being very good. This 
company was about the first to bring out a 
metal to be used for bearings and boxes, to 
take the place of the babbitt metal that has 
so long been in use. After expending a 
great deal of money in experimenting it has 
succeeded in obtaining a metal that is very 
much superior to the babbitt. Builders of 
engines and textile machinery, after a trial 
of this metal for some years, have nearly all 
adopted it for their boxes and bearings, and 
have found it to be a first-class article, in 
every particular for that use. 


* * A person struck by lightning does not 
know it, the fluid being much quicker than 
thought. The nerves which convey pain are 
rather slow in their power to convey informa- 
tion. Stick a pin in the tail of an elephant 
and quite a perceptible interval occurs before 
the noble animal gives his opinion of the man 
or boy at the end of the nervous system on 
trial. Lightning does its work before the 
victim knows anything. Two men were 
struck while taking refuge under a tree. 
Both were carried into the house, and laid 
out for dead. One of the men revived, and 
after weeks of suffering and infirmity, he 
got out again, and is still living. He said 
that he knew no more about having been 
struck by lightning than he was conscious of 
having lived before the flood. It was all 
news to him when told of the fact. 

* * Tn its mention of the ELEcTRIcAL RE- 
view, Health and Home has the following: 
‘*We would, indeed, be ingrates were we 
not to acknowledge the receipt of this excel- 
lent electrical journal. It is, without doubt, 
the leading journal of its kind in the United 
States; and to those interested in electrical 
and allied sciences, it is of inestimable 
value.” 





HLECTRICAL REVIEW. 


(From the Duily Graphic, December 28, 1885.) 


‘6A Tissue of Falsehoods.”’ 

MR. E. H. GOFF’S CHARACTERIZATION OF THE 
CHARGES MADE AGAINST HIM. 

To the Press of the United States : 

Up to the present time I have declined to 
write a letter for publication regarding the 
recent infamous reports with reference to 
myself which have been so widely circulated 
from Canada through the medium of the 
Associated Press, for the following reasons : 

First—Because the dispatches themselves 
carry their own condemnation on their face, 
and to the intelligent reader expose the real 
object for which they are sent broadcast over 
the length and breadth of the land. 

Second—Because I desire a rigid and in- 
telligent sifting of this whole matter from its 
foundation upwards, and much prefer that it 
be done by some competent expert or legal 
tribunal, rather than through the newspapers. 
If I thought the issue could and would be 
immediately brought before any fair and 
competent tribunal, so that the real facts 
could be ascertained, independent of myself, 
and made public, I would not have written 
this letter; but I am in receipt of so many 
letters and telegrams from friends in all 
parts of the country, urging me to publicly 
assert myself, that I find it a matter of neces- 
sity, in justice to my business and its varied 
associations, to make the following brief 
statement : 


SALSS-WAKTS AWA 








a process of voting to any amount they may 
choose. 

I now repeat what I have said to the 
assignees of the company many times: If I 
owe the Canada Agricultural Insurance 
Company any amount, large or small, I am 
ready and willing to pay it, and always have 
been, but not upon the showing of corrupt 
assignees, who were placed in their positions 
by political adversaries for the purpose of 
using the company as a political inquisition. 

I have many times asked and demanded as 
my right that the company’s accounts should 
be submitted to competent expert account- 
ants, to be selected in the usual manner for 
arbitration, which has always been peremp- 
torily refused. 

This whole business is now revived by a 
few political enemies in Canada who have 
joined hands with certain of my business 
rivals in Boston and New York, in hope, on 
the one hand, of extracting money from me 
and also to punish me for exposing the dis- 
honest and corrupt practices of the Quebec 
politicians, and, on the other hand, to injure 
the business I am associated with. 

This plot bas been assiduously worked up 
by numerous trips of these men and their 
emissaries from Boston and New York to 
Montreal during the past six months, the 
facts of which are well known and as 
notorious on the streets of Montreal as, the 
fact is well known here, that the charges 
have been made against me. 





Figs. 3 AND 4.—OILERS OF THE MIcHIGAN LUBRICATOR COMPANY. 


First—The story of ‘‘forgery,” ‘‘misap- | 
propriations of funds,” and ‘‘ indebtedness” 
to the Canada Agricultural Insurance Com- 
pany of Montreal is a tissue of falsehoods 
from beginning to end. 

Second—The charge of ‘‘forgery ” is simply 
nonsense, and the only ground upon which 
my accusers even dare base a claim of this 
kind is the fact of my having drafted in 
pencil the form of a resolution which had 
been passed by the directors and spread upon 
the records by the secretary, authorizing me | 
to make drafts upon the company for $22,700 
—money which I had loaned it months 
before and given it the use of without in- 
terest of remuneration of any kind. Instead 
of making drafts for the entire amount to 
my credit—viz., $22,700.17—I drew only for 
$19,000, leaving a balance which has never 
been paid and is still due me, with interest, 
from July 17, 1877. 

Third—I do not now, and never did, owe 
the company one dollar ; on the contrary, it 
was nearly always in my debt, and now 
owes me $3,700.17 and interest above stated, 
in addition to about a year’s unpaid salary | 
with interest, all of which I am fully pre-| 
pared to substantiate. 

The only ground which the assignees of 
the company have forclaiming I am indebted 
to the company is by the directors and | 
assignees voting to make calls on stock 
which I held in the company, and in this 
way they may make me out their debtor by | 


| unprejudiced minds. 


I have been in active business for twenty 
years, occupying many responsible positions, 
and the man, woman or child does not live 
in this or any other country who can sustain 
a dishonest or unfair dealing against me. I 
cannot think that the American people are 
ready or willing to believe slanders cast upon 
an American-born citizen living and doing 
business among them, based upon an ex- 
ploded political charge of eight years’ stand- 
ing. Respectfully, 

Epwarp H. Gorr. 


The foregoing letter is just what might be 
expected from an honest man seeking to 
defend his honor against an unprincipled 
coterei of people, and will be accepted by all 
Many of the leading 
papers of this country and Canada are out- 
spoken regarding the Goff-Canada Agricul- 
tural Insurance Company’s trouble, and a 
few extracts from the principal papers will 
not be out of place here. 

The Providence (R. I.) Star of December 
238, says: 

MALIOIOUS PUBLICATION. 
‘«The experience of Mr. Edward H. Goff, 


lof New York is an illustration of the evil 


which may be done by the hasty and thought- 
less publication of pretended news. In Mr. 
Goff’s case the plan appears to have been 


| deliberately laid to ruin his reputation by 


the press, 
It can 


spreading broadcast through 
charges of an injurious character. 





hardly be said that the attempt has suc- 
ceeded, for his answer, apparently, satis- 
factory and complete, followed close upon 
the heels of the libel. 


‘‘No respectable newspaper, will know- 
ingly lend its columns to any such wicked 
uses. But newspapers are quite liable to be 
deceived by irresponsible, malicious and 
worthless correspondents, perhaps made the 
tools of cunning, artful persons, who have 
an object in injuring some business concern 
or some private individual. 


‘*As a rule, however, it is simply necessary 
for the person aggrieved, or who has reason 
to apprehend that he is to be assailed, to lay 
the facts plainly and candidly before the 
editor of the newspaper, and the shrift of that 
correspondent will afterwards be materially 
abbreviated.” 


The following, from the Boston Courier of 
December 27, will be read with interest : 

‘* Although Mr. Edward H. Goff, the Presi. 
dent of the American Electric Manufacturing 
Company, has recently removed to New 
York, yet he has been so extensively engaged 
in the business of electric lighting in Boston, 
where his interests are very large, that he is 
still to be regarded as a Boston man. The 
recent threats, therefore, of certain Canadian 
officials to attempt to secure his extradition 
on a charge of forgery excites among the 
friends of Mr. Goff great indignation and 
contempt. If Mr. Goff is the great rascal 
they say he is, it would seem that there are 
now plenty of American felons who find a 
safe haven in Canada without their seeking 
any more. At least some equitable system 
of exchange ought to be arranged. But the 
charges against Mr. Goff all fall to the ground 
for the reason, first, that they are eight years 
old, and the instigators have waited until be 
was prosperous before pressing them; sec- 
ondly, that they have suggested that a settle- 
ment could be effected by the payment of 
money. This, if carried out, would be a 
compounding of felony, which no officer 
would dare to attempt, and it brands the 
whole affair as a blackmailing scheme. Mr. 
Goff’s manly and explicit letter in another 
column should set the matter at rest for- 
ever.” 


Referring to the Goff. Montreal controversy, 
the New York Daily Indicator says : ‘ 


‘* The villainous attack upon the character 
of Mr. E. H. Goff, President of the American 
Electric Mauufacturing Company of this 
city, in Saturday’s papers, is a fair sample of 
the way scoundrels work, 


Mr. E. H. Goff is a victim of success, and 
can afford to let the matter rest where it is, 
consoling himself with the thought that he 
must be of account in this world, as success 
makes enemies. His friends know the report 
is false, and his enemies—well, he need not 
fear them.” 


The editor of the column, ‘‘Some Men 
About Town,” in the New York Tribune of 
December 25, gives the following : 

‘‘T am surprised that no American paper 
has denounced the attempt to secure the ex- 
tradition of Edward H. Goff, President of 
the American Electric Manufacturing Com- 
pany of this city. Canada never gives up 
our criminals, We have heretofore been too 
ready to send them back any citizen whom 
they accuse. Mr. Goff is an American citizen 
and a soldier, who has for eight years been 
in business in Boston and in this city, asso- 
ciated with prominent men and corporations; 
yet certain political enemies in Canada ask 
us to give him up on a charge eight years 
old, and never urged in their own courts, of 
forgery in drawing up a resolution to be en- 
tered upon the minute book of an insurance 
company in Canada! 

“IT am informed, on excellent authority, 
that the prosecution is actuated in some 
measure by the revengeful spirit of the 
Canadian politicians, whom Mr. Goff was 
instrumental in driving from power years 
ago. They seek to use our laws to do what 
they failed to do in their own courts. But I 
also learn that rivals in business of Mr. Goff 
are urging on the prosecution to injure him 
and the company he represents. Mr. Goff, 
several years ago, began in business, in Bos- 
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ton, in the manufacture of electrical appli- 
ances of almost every kind for electric-light 
companies. His corporation absorbed several 
others and combined with still others, 
until now it is one of the largest manufactur- 
ing companies of the kind in the country. 
Its development has been so rapid, and is con- 
tinuing so favorably, that it threatens, so its 
rivals fear, to lead the entire manufacturing 
business in this line. It is reported that two 
rival companies have combined with the 
Canadian prosecutors to injure Mr. Goff and 
his company in this manner. Some of the 
daily papers here have unwittingly been 
used to further the ends of these political 
and business efemies, but I predict that the 
final issue will be of benefit rather than injury 
to Mr. Goff and his company.” 

The Richford (Vermont) Gazette, in its cur- 
rent number, thus alludes to the recent 
charge against Mr. Goff by his Tory friends 
in Canada. The Gazette says: 

‘‘The charges are simply absurd, and 
were the outgrowth of the hot political fight 
in the Province of Quebec, which resulted 
in the defeat of the corrupt De Boucher- 
ville ministry and triumph of the Liberals 
in 1878. This result was brought about by 
the disclosures of Mr. Goff, which connected 
the Hon. G. B. Baker, of Sweetsburg, then 
solicitor-general of the province, with the 
scheme for plundering the Montreal, Port- 
land and Boston Railway by retaining a large 
portion of the subsidy granted that road, 
of which Mr. Goff was President. Upon 
the defeat of the De Boucherville ministry at 
the polls, the leaders of the Tory party in 
Quebec set about to encompass Mr. Goff’s 
ruin, and charges of forgery, embezzlemeot, 
&c., were brought against him. A willing 
tool was found in the person of a Montreal 
police justice, who conducted an e parte 
hearing, and without giving Mr. Goff a 
chance to establish his innocence bound him 
up for appearance before the Grand Jury. 
Asa reward for his part in the game this 
justice was shortly afterwards made a judge. 
With means exhausted and despairing of 
justice, Mr. Goff left Montreal and went to 
Boston, where he has since resided. 

Proof of the conspiracy is furnished by the 
fact that although Mr. Goff is accused of 
embezzling $300,000, the Canadian lawyers, 
who claim to represent the insurance com- 
pany, offer to settle for $7,500, and discon- 
tinue all proceedings against him. We 
understand Mr. Goff refuses to pay any sum 
in settlement, and will vigorously fight any 
attempt to secure his extradition. The prob 
ability is that no such attempt will be made, 
but if it is the Canadian lawyers may find 
different ideas of justice prevailing in the 
United States from those which notoriously 
obtain in Montreal.” 

The St. John’s News, published at Mont- 
real and St. John’s, Que., and one of the 
oldest and most Conservative newspapers in 
the Province of Quebec, in alluding to this 
matter, says : 

‘“‘The assignees and some of the stock- 
holders of the defunct Canada Agricultural 
Insurance Company have suddenly awakened 
to the consciousness that Mr. Edward H. 
Goff, the ex-manager of the company ‘is in 
the United States ;’ that he is ‘living luxuri- 
ously,’ and that he is a fair subject for 
‘bleeding’ at this festive season ; hence they 
are going for him.” 

Indictments which have lain dormaut for 
eight long years have been resurrected and 
are to be made the basis of the demand for 
Mr. Goff’s extradition. 

It is impossible to say now what the result 
will be, beyond the fact that our legal friends 
will turn a petty penny out of the affair. 

The foregoing high testimonials are a flat- 
tering tribute to a deserving man, and it 
reflects great credit upon the newspapers 
quoted that they are so quick to take in the 
situation and give Mr. Goff the support his 
case merits. 

The above is from. the Daily Graphic of 
the 28th inst., which alludes to the affair 
editorially as follows : 

‘“We publish elsewhere the answer of a 
prominent business man of this city to the 
charges made against him in the daily papers, 
which now appear to have emanated from 





enemies of his in political and business circles 
in Canada. 

‘*The charge of forgery against Mr. Goff 
seems to rest upon very slender foundation, 
for, as he explains in his letter, he drafted in 
pencil a resolution passed by a Board of 
Directors authorizing him to make drafts on 
the company fora large amount. This, then, 
is the ‘forgery,’ and a very weak charge it is 
upon which to ask for a man’s extradition. 
Mr. Goff, it appears, while resident in 
Canada some years ago, took an active part 
in politics and succeeded in breaking up a 








Star, by sending out press dispa‘ches, at first 
to the American papers. This was accom- 
plished by the Montreal Agent of the Asso- 


of the Star prostituting his position to serve 
the purposes of Mr. Philip S. Ross, one of 
the assignees of the defunct Insurance Co., 
and whose son is the city editor of the Star. 

We are informed upon reliable authority 
that the famous C. P. Davidson, Q. C., and 
Crown Prosecutor (we give him the benefit 
of all his titles, as they are about the only 
perquisites of the position), who came to New 
York heading this attack upon Mr. Goff, 
was with Baker, Chapleau & Co’s. at the 
time Mr. Goff’s charges were made in 1878, 
and that they have retained Davidson, 
who has been going back and forth from 
here to Montreal during the past six months, 
raising heaven and earth, so to speak, to 
get the official assignees to renew their 
charges against Mr. Goff here. 

Truly this is a fine combination, and we 
should recommend the instigators to be ex- 
tremely cautious how they continue to plot. 

——— 


New Sight-feed Lubricators. 

We illustrate on this page several views of 
the sight-feed lubricators of the Michi- 
gan Lubricator Co., Detroit, Mich. One of 
the cuts, Fig. 1, shows a ‘‘ Hydrostatic” 
lubricator, the arms and condenser of which 
are cast in“one piece, giving great strength 
and avoiding leakage at joints. The filler is 
large ; a vent at the rim of the filler permits 
of quick filling, and a large drain valve fa- 
cilitates emptying the cup of condensed 
water. These remarks will also apply to the 
| “* Portable” lubricator, which is made by 
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ring which had dominated that section for 
years. They never forgave bim, and this 
latest slander is apparently circulated for 
revenge. Envious business rivals of Mr. 
Goff have also joined in the persecution. 
The American papers were unconsciously 
being used against this gentleman until it 
was discovered that there was an organized 
plan on foot to injure him, and since then 
most of the prepaid Canadian dispatches 
have found their way into the waste basket. 
The whole thing on its face shows itself to be 
an effort to ruin or blackmail a reputable 
citizen.” 

[As we are going to press we have ascer- 
tained a new wrinkle or two regarding this 
matter which throws considerable light upon 
the subject. 

First—The Hon. Mr. Chapleau, Secretary 
of State of the Dominion of Canada, was a 
member of the corrupt De Boucherville 
ministry, of which the notorious Geo. B. 
Baker was Solicitor-General, and against 
whom Mr. Goff made political charges in 
1878 which resulted in the complete over- 
throw of the Tory ministry. So Mr. Secre- 
tary of State Chapleau now thinks he can 
pay off old scores. Well, perhaps he can, 
but we predict he will have to begin his little 
game in some other way except in a United 
States Court. ¥ 

Second—It transpires that the guns were 
opened in the office of the Montreal Daily 


the same company, with the exception that 
the nut at the fillerdoes not require a vent, 
as this cup has no gauge glass. When the 
‘portable ” is attached to threshing or port- 
able engines, the,body of the cup is cast 
with a jamb nut at the pet cock, which se- 
cures a very strong connection. 

Figs. 2 and 3 show an automatic crank- 
pin oiler, which may be applied to either 
high or low speed engines. When attached 
to slow-running engines, the oil is continually 
flowing over the convex disc c, and a portion 
of this oil is discharged into the central tube. 
and runs to the parts to be lubricated. In 
quick-running engines, the oil is lifted to the 
top of the cup, hy centrifugal force, and the 
pressure of the oil is increased or diminished 
with the speed of the engine, causing the oil 
te cease flowing when the engine stops. 

——_egpe—__—_- 

—— It is being remarked that electric- 
light engines on shipboard do not work regu- 
larly, because, in exhausting into the con- 
denser, the ‘‘compression upon which the 
electric-light engines greatly depend for their 
regulation is taken away.” It will be news 


to engine builders that they cannot furnish 
engines that will exhaust into the main con- 
denser, or into an independent condensing 
apparatus, and regulate as closely as may be 
desired. The Pennsylvania Railroad Com- 
pany use independent condensing apparatus 
with the electric-light engines on their ferry- 
boats, and there seems to be no trouble with 





their Jights.—Amertcan Machinist, 


ciated Press, who is one of the sub-editors | 





—— The first steam-engine on this conti- 
nent was brought from England in 1753, 


—— The Taylor building, 144 Monroe 
street, Chicago, is being wired by the United 
States Electric Light Company for incan- 
descent lamps. 


—- An incandescent electric-light plant 
of 270 lights is being put in by Mr. John 
Crawford for the Oswego, N. Y., knitting 
mills of Swits Condé. 


— In Quincy, IIl., the Board of Alder- 
men are so well pleased with the electric 
light that eleven more lamps have been 
ordered up on the streets of the city. 


—— It is reported that an Erie (Pa.) com. 
pany with a capital of $60,000 thus far sub- 
scribed, has been formed for the purpose of 
introducing extensively the incandescent 
light in that city. 

—— The Special Commission deputed to 
examine the different systems of lighting 
proposed for the new council room of the 
Belgian Chamber of Representatives at Brus- 
sels have decided to adopt the incandescent 
light. 

—— The new steam cruiser Thames 
which has been launched at Pembroke, is to 
be fitted with two electric search-lights, 
The total cost of the vessel will reach £153,- 
500, and after she has been prepared for sea 
she will be taken to Devonport to receive her 
armament. 


— At Wheeling, West Va., Mr. John 
M. Clark has leased and is running the 
Wheeling electric-light plant, which had 
been idle for some time—run down on ac- 
count of lack of skill and enterprise in the 
management. Since Mr. Clark has taken 
hold, the light has given satisfaction, and is 
growing in favor. The system is the Fuller. 





A certificate of incorporation of the 
Passaic City Electric Light Company has 
been filed with the County Clerk, at Passaic, 
N. J. The capital stock is $15,000, divided 
into 1,500 shares of $10 each, of which but 
400 shares have been taken so far. These 
are held by Fred. Whitehead, James Watson, 
J. F. Noonan and Patrick S. Galvin, each 
taking 100 shares. 


—— In a paper on the motive power of 
dynamo-electric machines, by Mr. Saunders, 
which was read about the middle of October, 
before the Engineering Society, King’s Col- 
lege, London, it was mentioned as the result 
of many experiments, that 1,000 feet of gas, 
used to produce incandescent electric lighting 
by means of a gas engine, would give twice as 
much light as it would if employed as an 
illuminant in the ordinary way. 


—— The Forest City Carbon Works, 
Cleveland, Obio, are running at their full 
capacity and turning out an electric-light 
carbon of increasing popularity. Mr, A. 
W. McLaughlin, who in representing Messrs, 
Holmes, Booth and Haydens, in the West, 
also looks after the interest of this carbon, 
which they control, is spending his holidays 
with New York friends, and reports business 
throughout the West as very good indeed. 


—— Burlington, Iowa, wants to have her 
streets lighted by electricity, and is debating 
the question. It appears that the committee 
which recently investigated electric street 
lighting at Elgin and Aurora has returned 
home and reported adversely to the tower 
system embodied in the first proposition of 
the Electric Light Company. It is now 
proposed to substitute street intersection 
electric lights at certain points in the heart of 
the city and in the suburbs, and reduce the 
number of gas lamps to two hundred— 
making the aggregate cost to the city for 
street lighting $8,000, of which amount 
$4,000 is to be paid to the electric light com- 





pany, and $4,000 to the gas company. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENpING DEC. 
22, 1885. 


332,697 Dynamometer, or motive-power balance ; 
Ernest A. Bourry, Horn, assignor to J. Bourry Se- 
guin, Zurich, Switzerland. 

332,721 Electric are-lamp cut-out; Osborn P. 
Loomis and Henry W. Cooley, Lynn, Mass. 

382,832 Electric meter; John 8. Raworth, Man- 
chester, County of Lancaster, assignor to Siemens 
Bros. & Co., 12 Queen Anne’s Gate, Westminster, 
County of Middlesex, England. 

332.855 Pole changer ; Eliphalet W. Smith, New- 
ark, N. J 

332,926 Electrical railway ; James F. McLough- 
lin, Philadelphia, Pa., assignor by mesne assign- 
ments to the National Electric Railway System, 
same place. 

332,927 Electric railway ; James F. McLoughlin, 
Philadelphia, Pa., assignor by mesne assignments 
to the National Electric Railway System, same 
place. 

322,928 Electric railway ; James F. McLoughlin, 
Philadelphia, Pa., assignor by mesne assignments 
to the National Electric Railway System, same 
plac e. 

332,929 Electrical railway ; Jas. F. McLoughlin, 
P pede Iphia, Pa , assignor ‘by mesne assignments 





to the National Electric Railway System, same 
place. 
332,971 Electrie are-lamp ; William M. Thomas, 


Grand Rapids, Mich., assignor of one-half to the 
Grand Rapids Electric Light_and Power Co , same 
place. 

332,987 Electric synchronizing device for clock 
pendulums; Henry L. Bailey, Brooklyn, assignor 
to the Telegraphic Time Company, New York, 
N.Y. 


333,008 Electro-magnetic steering and reversing 
mechanism for torpedo boats ; Horace P. Griswold, 
Providence, R. I. 

333,014 Telephone annunciator and circuit; 
Jas. Houlehan, Toledo, Ohio, assignor of one-half 
to Wm. A. Bunton, Boston, Mass , and seven-six- 
teenths to J. 8. Barker and E. E. Dwight, Toledo, 
Ohio. 
™ 333,028 Globe for incandescent electric-lamps ; 
Wm. Stanley, Jr., Pittsburgh. Pa. 

333,063 Annunciator; Delavan 8S. Foote, Chicago, 
Ill., assignor to the American Electric Mfg. Co., 
same place. 

333,075 Incubator thermostat ; 
ville, Lancaster, Pa. 

nee Electric meter; Samuel D. Mott, New 
York, Y., assignor by mesne assignments to the 
Se ont Electric Ligh | Co.. of New York. 


BUSINESS 1 NOTICE. 
National Electric Light Association. 


Elgin, Ill., Dee., 18. 
The annual meeting of the National Electric 
Light Association will be held at the Carrollton 
Hotel, Baltimore, on Feb. 10, 1886. Arrangements 
have been made with the proprietors of this hotel 
to entertain the delegates in attendance at the 
convention at $3 per day each. This is a rebate of 
$2 a day on the regular prices, and includes all the 
facilities afforded by the hotel—board, lodging, 
ete. etc. The convention will remain in session 
three or four days, affording ample time for the 
discussion of all the important subjects relating to 
electric lighting. The several committees appoint- 
ed at our last meeting in New York are now pre- 
paring papers to be read at the coming convention 
upon the various topics of interest as designated 
at that time. It is earnestly hoped that every man 
or company engaged in the electric lighting busi- 
ness, will be represented at the meeting in Balti- 
more. Arrangements have been made for trgns- 
portation at reduced rates, of which you will be 
advised in due course. Baltimore extends a most 
cordial welcome, and I trust that every interest 
engaged in electric lighting will be represented at 
this annual meeting. Let this be a royal gather- 
ing. Correspondence regarding this convention 

will be promptly considered and answered. 
GEORGE 8. BOWEN, 
Chairman Executive Committee. 


The Merchants’ Police Co., 
73 W. Third St., Cincinnati, 0., 


Desire Manufacturers and Dealers in Electrical or 
Mechanical Watch-clocks, Etc , to send them Cata- 
logues and Price Lists. 


Frank Humphre- 














o— 
AR™MsTRONG, President. 
J.O Surras, Secretary and Treasurer. 
W. H. Devine, Captain Police. 
M. F. REILLY, Superintendent. 


WM ELITE 


Qak Pins and Brackets 


OF OUR OWN MANUFACTURE. 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wines and Electric Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT, MICH. 


E. C. 





SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Til £i-—« Street, 
100,000 


JARBONS PER 


t. nouis, Mo. 


WE En Kk. 


Using the purest materials and with machinery of our own invention, 


Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UN/IFO9M AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, 


li shting in use. 





FOR SALE, 
One Ide Automatic Engine, 


15x20. 

In use by us less than one year, Will 
sell at HALF the original cost, Also 
one VAN DEPOELE, ten-light dynamo 
and lamps, complete, Will sell at One- 
third original cost, In our works 
about one year; in actual use less than 
two months, 


THE BOULTON CARBON CO., 
CLEVELAND, OHIO. 





UNION ELECTRIC 


T Ann St., New Vork,. 


cLECTRic 


CO.., 


fx a 


SCAREPIN 
#$ 2.00 





One Hard Rubber Cell, hermetically sealed, with 
rubber-covered cord, push-button and lamp holder ; 
one lamp mounted ina pin set with imitation stones, 
one bottle of ae and funnel. All complete, 
ene 0 cash, or C. O. 

5 Incandescent. lamps ‘iridium-plated platinum) of 
%and 4 C. P., 1.9 volts, 34 ampere, for Christmas 
trees, flower baskets, ete. 

10.00 a Hundred. 
100 lamps may be run by one cell with 3 zines, 


and 4 carbons of 14” x 6” x 12’ 
Desk lamps of 6 C. . with batte ry complete, 
.00.j 


brilliancy and steadiness of light they excel all others, and are adapted to the various systems of 





The United 


States I]luminat 


Sbalel 


AUVs’ 


Company, 


59 AND Gi LIBERTY ST., NEW YORK. 


SOLE GRANTEES OF TH2 


aor OF WESTON, MAXIM, F! - aes AND OTHERS FOR THE 


TY OF NEW YORK AND VICINIT 
Five years’ practical expe nae in the installation of these well- Toe n systems of Arc and Incan- 


descent Electric Lighting 
Electric Lighting known 


enables this Company to give the most perfect, 


reliable and economical 


Among the most prominent installations which the Company has effected in the city and vicinity, 


are the followi ing: 

New York Post Office, 
Washington Building, 
Mortimer Building, 

Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, 

Hotel Dam, 


St. Denis Hotel, 
Brooklyn Eagle, 


Brewer 


Bechtel’s Brewery, Staten Island, 

Oppermann & Muller, Turtle Bay 
y; 

Equitable Building, 


New York Ferry Co. 
Tribune Building, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotos Club, 

Union Club, 

Brooklyn Bridge, and others. 


Estimates made by Experts at short notice, on application to the office of the Company. 





BLECTRIC LIGHT DECORATIONS 


For Christmas Trees, Show Windows, &c., 
WITH 


EDISON 
Lamps & Batteries, 


Send 5c. stamp for Catalogue of 
Electric &e, 


THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co., | 


21 Ann Street, New York. 


Lamps, Instruments, 


ELECTRICAL REVIEW 


aie Latte 


Electrician and Electrical Engineer 
Manufacturers’ Gazette ae oier 
American Machinist 
Scientific American. . 


“Supple ‘ment. 


oe 





and ed 
These rates are exclusively for subscribers for the 
ELECTRICAL REVIEW. 
Any publication not on this list, let us know what 
is wanted, and it shall be furnished at lowest price. 
Address 


ELECTRICAL REVIEW, 


Box 3329, New York. 





{LESTANCHE 


mewte tot Gonda” (formerly Prisa) Cele 


6 Na Jaa! 15! a8 





(HE LECLANCHE BATTERY CO. 
Mo, 149 West 18% £7) 


Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jar 







batteries 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD, 


And beyond question the best for all purposes for which open-circuit 


are required. 





é , 
The Genuine Leclanche Gonda and Disque Cells are made only by us,and none 
are genuine without the Label, as shown in cut, and the 


TRADE 
M ARK. 
Price of the Gonda reduced to > $1.2 20 per cell, complete 
sé 6 Disque 6e “ce 93 00 6s “eé 
SEND FOR PRICE LIST, WITH DISCOUNTS. 





149 West 18th 


THE LECLANCHE BATTERY CO. 


Street, New York. 





a n 
TELEGRAPH AND TELEPHONE APPARATUS, 





MANUFACTURERS OF 


Filectrical 4. 





W orks, 

















Hotel and House Annunciators, Burglar Alarms, 

















PINS 


IN STOCK :—FULL LINE == 


CALL BELLS, “POST'S” MAGNETO BELLS, 


and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD- DRAWN COPPER WIRE, TRE, Delivered at Lowest Prices. 


I~ ESTIMATES FURNISHED. 





SEND FOR CATALOGUES AND PRICES. .c=9 


Cincinnati, Ohio, U. S. A, 
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AMERICAN 


Electric Mig, Company. 


EXECUTIVE OFFICES: 


Western Union Telepragh Ga.'s Building, co, 20d Street and Sth Avenue 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF HLrectRic Ameo LIGHTING, 
(CAT OoOod’s Patents.) 
Completeness, durability, steadiness, quality of 


SPECIAL ADVANTAGES OF THIS SYSTEM. light and economy of power. The Wood dy- 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal numberof lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-reguliting mecbanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


ESTIMATES FURNISHED 40% ighting’ System or Hilson lucandescent System, or for’ both 
combined, 


SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Build- 


ings, &c. 
Proper construction and izstallation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 


its work is known to be superior to that of other companies. 
PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
. James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elec- 
trical Co., and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

** Among the different systems of arc lighting may be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of are lighting has gained a world-wide reputation for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—N. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC’ MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Ilandles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEW Yorn =z. 


MULTIPLEX 
MECHANICAL TELEPHONE. 


The only Mechanical Telephone with Multiple Connections. 
ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETO. 


JOHN A. CABOT, Manager, 


121 Tribune Building, NEW YORK. 


The Brevoort Mfo. Co, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is far superior 
to any of the Sal-Ammoniac Cells 
Now in Use. 


 Electromotive Force, 1.8 Volt: Amperes, 2.5. 


When the battery is exhausted all that is neces- 
sary is to supply a new solution; the battery is 
# then as good asnew. The zincs will last through 

two rechargings of the battery. Each cell. with 
a single charge of solution, will outlast and out- 
work any sal-ammoniac battery. 


PRICE, Complete, . . . $l. 
Liberal Discount to the Trade. Send for Price 
¥ List and Descriptive Circular. Address office, 

FOR SALE ALSO AT 
ELECTRICAL SUPPLY COMPANY, 
17 Dey Street, New York. 

E. 8S. GREELEY & COMPANY, 

5 and 7 Dey Street. 

THE UNITED STATES ELECTRIC CO., 
41 Wall Street, New York. 

THE ELECTRIC GAS LIGHTING CO., 
45 Milk Street, Boston. 


Cc. E. JONES & BRO., 
51 West 4th Street, Cincinnati, 0. 























Pave owe Th ee 


The MATHER ELECTRIG CO 


Manufacturers of 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 





NEW ENGLAND 
BUTT CO. 


Providence, R.L., 











MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Velephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


WINDERS AND BRAIDERS 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


fete wa 


4 SPECIALTY. ¢ 


—s 


16x24 D/ UBLE BRAIDER. 





The Ball System of Electric Lighting, 


We are prepared to furnish Electrical Apparatus for Lightin Streets, Squares, Mills, 
Factories, Railroad Depots, and Buildings, Hotels, Steamboats, war and p 
generally where perfect Iilumination is desired. 


The Unipolar Dynamo is the Invention of Mr. Chas. E. Ball, of Philadelphia. 


Il system is in the dynamo, which possesses merits peculiar to itself alone, and i 
poe, Jy Ly XE It has two armatures, each rotating within the inductive influence 
of ONLY ONE Li of a field magnet, It is constructed with Jess material, has lower internal resistance, 
and to give equal results requires less power than any other dynamo. The current is very regular and produces 
@ steady and uniform light. Two circuits of lamps, arc and incandescent, may be sustained at same time. or 
either run independently. It does not generate excessive heat in its armatures, and consequently requires no 

ice or ventilating apparatus. It p the ion and requires no cure. 


THE BALL ELECTRIC MANIF'G CO. [Limited], 
H. M. FRENCH, General Agent, 
683 EQUITABLE BUILDING, BOSTON, MASS. 
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Western Electric Company s 


Electrical Testing Instruments. 


Western Union Tangent Galvanometer, | Detector Galvanometer, 

iradley’s Tangent Galvanometcr, Wheatstone Bridge Rheostat, 

Sir Wm. Thomson’s Graded Galvanom- | | . 
eter for Dynamo Currents, Combination Bridge Rheostat and Gal- 

Astatic Needle Galvanometer, vanometer, 











ELECTRICAL REVINW. 





The Electrical Supply Co., 


MANUFACTURERS OF 


ELECTRICAL GOODS 


OF EVERY DESCRIPTION. 







INSULATED WIRES & CABLES 4 SPECIALTY, 


LATEST IMPROVED 


DIAMOND CARBON BATTERY 


The neatest and most effective battery for 
Telephone Transmitters; Electric Bells, 
Electric Gas Lighting and all 
open-circuit work. 


THE ELECTRICAL SUPPLY CO., 
WAREHOUSES: 
7 DEY ST., N.Y. 175-177 LAKE ST., CHICAGO. 


FACTORY: ANSONIA, CONN. 














THE THOMSON-HOUSTON ELECTRIC CO 
| t 
Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Etzorrio Aro Liaurs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the Firsr Prize for the 
best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 
sont on application. 








Catalogues Furnished on Application. 


Western Electri¢ Company, Chicago or New York. 


ELECTRIC BELL OUTFIT 


FOR 


$2.50. 


Comprising one walnut box bell, 24-inch gong, one 
Leclanche battery, push button, 50 feet covered 
wire, box of staples. 

Sent C. O. D. on receipt of one-third cash. 


PROVIDENCE ELECTRICAL SUPPLY C0., 
56 Washington St.. PROVIDENCE. R. I, 








STEEL NAME STAMPS, 
15¢ts: PERLETTER ¢ 
Fr .A.SACKMANN. 
lO99 FIRST AVE, 

CLEVELAND, O. 


J STEEL FIGURES 
$1, PER SET. WARRANTED. 
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Telegraph and Electrical 
SUPPL 


XPERIMENTA| ¢.E-Jones8&Bro. 





; MODEL and g Seid forCircwars, 


Medical Batteries, Inventors’ Models, Experi- 
A CINCINNATI, 8. Catalogue €. E. JONES & BRO. Clucianatl, Oe 
eneaisiry. : ~ Catalogue C. E. d. . Cincin 
WORK SPECIALTY. (Mention this Paper) nes einabecabrateat that you mention this paper. A, 








A New Depolarizing 


BATTERY SOLUTION, 


MN 
[| 
7 
ed MADE AND SOLD BY THE 
A 

) 


Owners and Patentees, 


The Chemical Electric Light & Power Co, 


No. 95 Milk Street, Boston, Mass. 
P. O. Box 3318. 
Volta Pavia is warranted to do five times the 
work of Bichromate of Potash, and is 
much better and cheaper. 
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Electrical Insulator, Water, Gas and Sewage Proof! 
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Absorbs no Moisture! Frost Cannot Affect It! 





CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. rae ‘ : 

‘An experience of six years for Underground Drainage has shown the superiority of this material as 


a resistant of moisture, and its consequent immunity from damage by frost, It has been in use for 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
wnaiected alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
to-day. 


2" CORRESPONDENCE SOLICITED. _<1 


D. H. DORSETT, Proprietor,.* No. 61 La Salle Street, Chicago, Il. 
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ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C. 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 













FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


JARVIS ENGINEERING 00., 


BOSTON, MASS., 
Contractors for 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 


SEND FOR CIRCULARS. 











2. AMERICAN BELL TELEPHONE CO. 


*t2 95 MILK STREET, BOSTON, MASS. os 

This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, 
renders each individual user of telephones, not {fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, 


liable to suit therefor. 


neandescent Tsamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice, 

















and 





SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chuc ks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


,H. 1. SHEPARD, Agt, 





ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 








MAGN ETO SIGNAL BELLS 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 







equaled. 


ey STANDARD.” 


Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. GQ. DAVIS, President. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR 10) USTRATED CATALOGUB- 


“OTTO” 


and 


134 E. SECOND STREET, CINCINNATI, O. 


CAS 


ENCINE 
OVER 10,000 IN USE. 


Started Instantly by a Match, 


When Stopped all Expense Ceases, 
~~ Works without 
boiler, steam, coal, 
ashes or attend: 
ance. Successfully 
adapted instead ot 
steam power in all 
industries and of. 
fers special advan- 
tages for running 
ae oy pang ny ie 4 
e ‘or Telegra; 
and Telephone as well as las Lighten eee aee . 
Built in Sizes of 1,2, 4, 7,10, 15425 ind. i. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila, ‘ 
Branch Office; 214 Randolph Street, Chicago. 


WORK SHOPS 


WITHOUT STEAM POWER i Ree 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power 


machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 
send for prices. Illustrated catalogue free. 

WwW. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, Ell. 


Telegraph and seneernont 
SUPPL 


Medical_ Batteries, PPL yentors’ IES odels, Expert- 
mental Work, and fine brass cast ings. Send for 
catalogue c. E. JON BR RO. © incinnati, O. 


tis important to u< that vou me 





















and upwards, according to style desired. 
Discount on large lots. 


A. B. PROAL, Secy. & Treas. 


minimum of cost of repairs. 





ELECTRIC LIGHT COMPANIES TAKE NI 


upted f or all purposes where continuous service at uniform speed is required and at the 


_/FIARRIS-CoRLiss STEAM ENGINE 


BUILT BY 
WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST “ro STEAM EN- 


BUILT. 
TICE! They are especially ad- 








New Tanote Bucxeve Automatic Cur-Orr ENGINES. 


In Use Over 800. 





SALES 
Geo, A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details, 
and continuous dut 
Highest attainable b 
superior regulation guaranteed. 
Cut-off papaee t 12 to 100 H.P, for driving Dynamo Machines 
2s a SPECIA 
to practical Steam Engine Construction and performance, 
free by mail, 


AGENTS: 
D. L. DAVIS, 34 S. Canal St., Chicago, Ill. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 





OUR “LIGHTNING SPEED INDICATOR” 












0 per minute. 8 jindle has rubber 
tip pine appliec for) to prevent 
slipping. Has silver plated dial an 
- ™ giass crystal, 
exels in 
4 dust. indle 
1-2in. lin.,2 in. or 8 in. pen ered. 
Sent by mail Bed 00. Discount to 
dealers. Mc NNELL ODOMETER 
co., Shale Salle Ave., Chicago, Ill. 


THE WARREN P. FREEMAN co. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY —s N. ¥. 


25 to 1,000 H. P. 


They are designed and constructed for heavy 
at medium or high rotative speeds. 
Sconomy in Steam Consumption and 
Self-Coatained Automatic 


Illustrated Circulars with various data as 





Address 


BUCKEYE ENGINE CO., Salem, 0. 


and ROBINSON & CAREY, St. Paul, Minn. 





James Lefiel's 2 


i<>) 
= 
c—) 
— 
= 


Book sent free. 





| 

| | | | a 
Made by JAMES LEFFEL & CO. | 
The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the | 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- | 
count of the great steadiness of its motion. Our new Pocket Wheel | 

Address 


JAMES LEFFEL & CO., 
Springfield, Ohio, 


[Please mention this paper when your write to us.] 








achines manufactured by us are the | 





D 
unk cane, and require less atte ntion than any 
in the market. 

Our Incandescent and Are Lights are taking the 
lead throughout this country, and all work guarap- 


: << teed satisfactory. 


110 Liberty St., New York, 


| 
' 


Registers up to 1,000, will register 15,- | 








“THE ELECTRICAL REVIEW," 
Anillustrated weekly journal, is theacknowledged lead- 
er in the world of electrical science. Edited with care. 
its editorial opinion is reliable,its news columns bright 
and instructive. $3.00 per year; single copies, 10 cents. 
3 PARK ROW, NEW YORK. 
¢2™ Best advertising medium in the electrical field. 





E. 8. GREELEY & CO., 


Successors to 


LG. TILLOTSON & 60., 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


“Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 


CABLES ( Aerial, iii 
‘WIRES; L a Wire, 


Subterranean, &c¢, 


House Wire, Lead Wire, 
Insulated Wires, &c. 
INSULATORS {"" "iva, 
CROSS ARMS} ""itcricy st 
ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &c, 


Send for Estimates. 








Poole & Hunt's Iieffel Wurbine Water Wheel, 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 


= Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 


liane 


Prices moderate. 
isolated plants. 


in our Incandescent Lights. 








New York Office; 
44 BROADWs~ 


Schuyler Flectri Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. 
dom from hissing and flickering in our Are Lights, and long life and great bril- 


Entire free- 


ynamo Machines with perfect automatic regulation, reliable and efficient. 
Estimates made for lighting from Central Stations or for 
Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0, 


Harttord, Conn. 
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TRIPLEX INSULATED 


Wi a ae, 


UPERIOR QUALITY 
OF INSULATION 


ON ALL OLASSES OF 


Electric WZA7ires 
AND CABLES. 





Address, 159 FRONT ST., New York City. 





Telegraph PE 


Medical Batteries, Inventors’ Models, Experi- 
mental Work, me fine brass castings. Send for 
catalogue C. NES & BRO. Cincinnati, 0. 


{is important te to 2 us aa you mention this paper. 








Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 








(Patent applied for.) Send for Catalogue. 


‘ow Ee Works 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE A 
ANNUNCIATOR WIRE, LEAD- oo Can Ww ine. 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 
No.67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F, PHILLIPS, President. 
W. i. eH. SAWYER, Secretary and é Electrician 


PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD, 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C 








CHARLES A, CHEEVER, President. WILLARD L, CANDEE, Treasurer. 
THE QKONITE COMPANY, 
Formerly New York Insulated Wire and Vulcanite Co,, 
MANUFACTURERS OF 
INSULATED WIRES AND CABLES, 


No. 13 PARK ROW, NEW YORK. 


| PROPOSITIONS FOR. GAS 


—AND— 


ELECTRIC LIGHTING. 


— 
PROPOSITIONS ARE HEREBY IN- 
VITED, AND WILL BE RECEIVED 
BY THE UNDERSIGNED COMMIT- 
TEE, FOR THE PURPOSE OF 
LIGHTING THE CITY OF MONT- 
GOMERY, ALABAMA, WITH GAS 
AND ELECTRICITY—POP. 25,000. 
Ww. S. REESE, Mayor, 
T. H. CARR, Alderman, 
J. W. HALE, os 
A. A. WILEY, 66 
T. J. WILLIAMS, * 
Committee, 





Special_ Notice. 
Electric Light Companies, 
Manufacturers of Elec- 
tric Light Apparatus, 
Machinery and 
Supplies, 

WHO DESIRE TO BECOME MEMBERS 


OF THE 





NATIONAL ELECTRIC LIGHT ASSOCIATION | 


MUST MAKE APPLICATION 
On or Before Feb. 1, 1886. 
All communications addressed to 
J. F. MORRISON, 
Pres. National Electric Light Asso’n, 


BALTIMORE, MD., 
Will receive prompt attention. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


EInesulated and Bare, 





_ se 

Vesp ‘ha. B, wotony “2 

(ombines High Electrical C onductivit { and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10, stuos’ Gauge. 


ADDRESS } 


The Phosphor-Bronze Smelting Co, (Limited, 


512 ARCH ST., PHILADELPHIA, PA. ° 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


Gill's Patent Thermostat fire Alarm. 


Open circuit, sensitive, time-proof, 
dust-proof, reliable, price 50c 





JOHN HILL, 
Civil & Mechanical Engineer, 
Columbus, Ga. 
Viaduct Mfg. Co., Baltimore. 


¥ size. 








UNION SQUARE }-{OTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telephone, Telegraph and Electric Light People. 
A. J. DAM & SON, Proprietors, 
Union Square, cor, 15th Street, New York. 





THE BISHOP GUTTA-PERCHA CO., 


All the @ 


All kinds 





W. W. MARKS, Supt. 


420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at. prices which will render importation unnece ssary. 


UTTA-PERCHA insulated cables made in this 


country have been manufactured at our works. 


of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 
HENRY A. REED, Sec’y. 





The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS, 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY CINCH AND COFFERS, 


Medical Battery Zincs 
and Rolled Zine Plates. 





Burglar-Alarm Spring Batteries 
and Supplies. 


WOOD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 
Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE E AND PRI PRICES. 


HE NATIONAL 


TIME REGULATING COM 'Y 


BOSTON, MASS. 
Is now prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 

Accurate Time Signals by Telephone 
Every minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can b 
furnished with Accurate "J imac ct a nonin 
price per y¢ 

No Raden instruments requircc, 
Docs not intcrfere with conversation. The sa»- 
scriber simply listens at the recciver, without 
ealling, and the signals are plainly audible. 


? 


in subscribers’ 


For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 


. 0. Box 1351, BOSTON, MASS, 





Shultz Belting Company, 
MANUFACTURERS OF 


SHULTZ PATENT FULLED FEATHER BBELTING AND LACE LEATHER 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber anc 


strength of the hide 


ing is more pliable, gat the 


is not tanned, but rawhide fulled and softened by our patented 
@ pulley better, transmits more power than any other, anc 


pees ss. Our Belt 
is the only perfec 


ELECTRIC }1GHT BELT } MADE. Agents in all cities. Send for trial belt. 





AUTOMATIC 


cu-0F ENGINE 4 


Embodying a New 
System of Regulation. 


THE GOVERNOR 





WEIGHS THE LOAD 
Send for 
Circular 

aa 





General 
Sales Agents 


S. LHOLT& CO, al 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. &C0., 


28 8. Canal Bt., Chieago, Ill. 
823 N. 2d 8t., St. Louis, Hos 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


CPOOK, HORNER & CO., Baltimore, Md. 
















BALL ENGINE C0, 


ERIE, PA. 





on good regulation. Only Engine which 
- ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispe aoe 
Feature for ELECTRICAL LIGHTIN 


Vv. Tx RICE, | 66 Kasota Block, Minneapolis, Minn. 
W. B. DEPOY, 100 Kentucky Ave,,Ind’polis, Inde 











Cor 
speci 


> sale 
Light 
reque 


Corr 


Handle removable. 


al manufacture and 
for the exclusive use or 


apparatus. 


scriptions and prices on 


i. 


a a ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWiXIOitTtCcHeESs, 


AND OTHER ELECTRIC LIGHT SUPPLIES, 


In stock and to order. 


itracts made for 


of any Electrical 
(Electric 
a specialty). De 


st. 





espondence 
Solicited. 
W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 








William Marshall, 
Manufacturer of ELEctrRicaAL CONDENSERS. 


[AGNETS CHARGED, Etc. 
Rooms 2 and 4 University Building. 
Yorner Waverley and University P. li uces, Ne s, New York. York. 





q MODEL and g SedforCircwas. | 


EXPERIMENTAT ¢émsaae, | 


CINCINNATI, 0. 
(Mention this Paper) 





wo RK SPECIALTY. 








MITCHELL, VANCE & CO., 
Kis rk 
—=MANUFACTURERS, 


Have added a department for the Seentastens of 
Hlectroliers and other fixtures qtagtatie to any | 
system of Incandescent Electric Lighting, also Com. | 
bination Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW YORK, 

















‘Lowest Prices 


FOR 
BELLS, 
E. W. HAZAZER, 


32 Frankferd Sireect, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 











(200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 
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Established 1866. 357 FOURTH AV., N. ¥. 


CURT W. MEYER, 


and In of 
The Poor s ‘CURT BATTERY ”’ in great demand. 


“The Student's Electrical Cabinet,” an instructive 
gift. Electro-Medical Batteries, Electric 
Iluminators, and all kinds of electri- 
cal supplies, Optical Goods, etc. 


Ee” SEND FOR CIRCULARS. 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Fesistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c, 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 











These carbons ere) moke of the 
», BEST ATERIALS, 
and with the tatest nae machinery, of any 
required degree of hardness, and can 
used in all makes of Electric Lamps. 
The regular sizes, 12 inches long, run from 4 inch 





to 1 inch diameter, varying by sixteenths. 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATE 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


BOULTON CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 
Chicago Local Stocks and Bonds. 
ss. Go. InvNCH, 

144 La Salle Street, Chicago. 





STAR IRON TOWER CoO. 


Manufacturers of the 


oO’Beirne Patent 


TOWERS »° MAST ARMS 


F 
Electric ITsighting, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 


Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURCH, PA. 

















The ELECTRICAL SUPPLY CO)17 Dey St, New York. 


And 175 and 177 LAKE STREET, CHICAGO. 


STANDARD UNDERGROUND GABLE COM’, 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 
ome CA FST SS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {otcamccea.} NO. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER: MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE: 
\ 205 Walnut Street; 
Mutual Life Building, 





BOSTON OFFICE: 
NEW YORK. 4 Pearl Street, 
CITARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 
ESTIMATES FURNISHED for the Thomson - Houston 


System of Are Lighting. 
Electric Light. |The Bergman ‘Telephone’ Battery 
HENRY C. REES, 


Open - Circuit Battery | ~ 
780 Sansom St., Philadelphia, Pa., 


IN THE MARKET. 
Undertakes the Furnishing and Erection o% rior to the Leclanché 
Electric Light Plants of every system. others for Telephone 
Incandescent Wiring and Repairs to Dyna. 








Su 
& 
Work, Annunciators, Bur- 
glar Alarms, Gas rfor al 
etc., etc., in short for 








mos and Lamps a specialty. 
Estimates furnished on application. kinds of open ci ctrouls work 
PRICE, (complete) $1.00. 
Liberal Discount to deal- 
CONNOLLY BROS., gx Liberal Discount to dea! 





Patent Attorneys and Solicitors, 


acres: SBURGH, PA,; 


PHILADELPHIA, PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts. 


WASHINGTON, D. C., 
CORNER Gth AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 





Send for Circular and 
Price List. 


“BERGMANN & COMPANY, 
Electrical Works, 


202, 294, 296, 298 Ave. B, New York, N. Y 











HENRY B. LYTLE. CEO. L. BEETLE. 


LYTLE COMPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
— <> —— 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


In States of New York, New Jersey, Penn., Ohio, Indiana, Missouri, 
Wisconsin, Minnesota and Kansas. 


Information Furnished Upon Application. 





THE MORRISON 


Gravity Battery 


W THE ONLY RELIASLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
im) Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
Barciay St., New York Crry. 
New York, August 14th, 1885, 
THE SouTHERN Execrric Co., BALTIMORE, Mp. 

Gentlemen ; :—We have adopted the “* MORRISON G RAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
— *sservice. After thirty years’ experience we unhesitating- 
y endorse it as the best form of Gravity Battery ever devised. 






1b3 


Hi Yours very truly, J. N. GAMEWELL, 
| General Superintendent Gameweli Police & Fire alarm’ Telegraph Co. 


Manufactured only by 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 














MODELand Send for Circulars, 1 «trations for Catalogues, Circu- 
GE) WOO%: 2A\|\|G | ERpeea arena one 

XPERIMENTA ones & Bre, ELEC TROTYPING work quarantes od, Send for specimens 

WORK arichiity, Mlocecie ne rap) MERRIE nccron, narttora, conn. 








THE 


Juited States Elecirie Lighting C0 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
|Perfection « Automatic Regulation. 





Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 185 LA SALLE STREET, 
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(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. 


NEV YVorRkz. 





OF PATENTS COVERING THE ONLY COMPLETE 

ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 

IN THE WORLD. 


OWNERS 





She Com Ti 4 recently cognatned, 

of the TIME TELEGRAPH COMP 
Devices. Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 


Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 


subscribers who are using the System in 20 of the prominent cities of the | 


United States. Spe aap ittts, 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS ~NTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED. 





WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer. 


CLARK B. HOTCHKISS, Gen’! Agent, 
veri re 120 BROADWAY, NEW YORK, 


Cs THE BEST IS THE CHEAPEST. ro?) 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. C. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION, 
THE 


Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
COMPRISES: 


Incandescent Lights of various Sizes from Special Dynamo for 
Cost of Apparatus Greatly Reduced. 











Central Station Lighting. 
Surveys and Estimates Furnished by Experts. 





t@ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





J. J. TRACY, Vice-Prest. 
N. 8S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 4. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. “S 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,900, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. a 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES INCANDESCENT LIGHTING, 

















adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
pace i of power and will be largely used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CO., 











104 EUCLID AVENUE, 
Chom lend, Ay. TE. A, 


HLECTRICATL RHEVIHW . 


TELEGRAPHIC TIME COMPANY, 


has acquired all the Patents and Contracts | 
ANY and alarge number of valuable and | 
entirely new base patents covering Electro-Mechanical Clocks and Synchronizing | 





DAY'S Kerite Insulated 





ANSONIA BRASS & COPPER C0. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 
Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 
ESTABLISHED 1853, 


AQUWES, BOOTH & HA YDEe 





MANUFACTURERS OF 


BARE ano INSULATED WIRES 


——For—— 
ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


ii SOLE ACENTS FOR 
FOREST CITY” Carbons 7°" tire. 


{25 Park Place 18 Federal St. 
(22 Murray s} NEW YORK. 117 Congress 'st.,} BOSTON. 


Factories, WATERBURY, CONN. 


DGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


Re! 


BRASS, COPPER AND GERMAN SILVER 


WIRE no ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 
The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


Wor all purposes where power is required, 
CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 


MODERATE PRICE. 

OVER 1700 ENGINES IN USE. 

SELLING AGENTS: 
JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 
POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
i. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN R. MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 
H. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 
F. H. HAYWARD, 201 La Salle Street, Chicago, Ill. 


CARHART’S 


Aerial Cable Clip, 


| 
THE BEST IN THE MARKET. | 
| 
} 
| 




















DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


SEND FOR SAMPLE AND PRICES. 
PROVIDENCE ELECTRIC SUPPLY C0., 


Providence, R. I, ALSO 


Electrical Instruments of all kinds, 


Manufactured and for sale by 


A. K. EATON, 


63 and 65 HENRY STREET, 
New York. 





THE ELECTRICAL SUPPLY CO. 


ZIANUPACTURERS OW | 


Insulated Wire 


OF EVERY DESCRIPTION, 
. eer ; Brooklyn, 




















eee Tine 


Heise gets 


OAK BARK ELECTRIC BELTING. 
No.8 ferry Street N. W. 














| Warehouses : *7 25% Sq NEW orm. 











